APPENDIX O

ProUCL Output — On-Site Soil (0-10 ft bgs), Exposure Unit K
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

Raw Statistics using Detected Observations

Variable Num Ds | NumNDs | % NDs | Minimum | Maximum Mean Median SD MAD/0.675| Skewness cv
Aluminum (mg/kg) 12 0 0.00% 5136.1 10700 8545.8 8974.5| 1662.248{ 1609.8592| -0.744084 0.1945106
Iron (mg/kg) 12 0 0.00% 4600 17500 14698 15758 5| 3437.836]| 1462 5649] -2 639161 0.2338982
Manganese (mg/kg) 12 0 0.00% 539.37 1050 748.35 669.845 180.91] 126.06375] 0.6062116 0.2417452
Thallium (mg/kg) 1 4 80.00% 7.67 7.67 7.67 767] N/A 0] N/A N/A
Vanadium (mg/kg) 9 0 0 00% 18.389 48 7| 27.405889 25.438| 8.386432] 1.3906597| 24121549 0.3060084




APPENDIX O

ProUCL Qutput - On-Site Soil (0-10 ft bgs), Exposure Unit K

St Lours Ordnance Plant, Former Hanley Area, St Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Full Precision ON
Confidence Coefficient 95%
Number of Bootstrap Operations

Aluminum (mg/kg)

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value ( 05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smunov 5% Critical Value

12 Number of Distinct Observations

Log-transformed Statistics
5136.1 Minimum of Log Data
10700 Maximum of Log Data
8545 8 Mean of log Data
8974 5 SD of log Data
1662.248
0.194511
-0 744084

Lognormal Distribution Test
0 930905 Shapiro Wilk Test Statistic
0.859 Shapiro Wilk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
9407.555 95% H-UCL
95% Chebyshev (MVUE) UCL
9224 95 97 5% Chebyshev (MVUE) UCL
9390 376 99% Chebyshev (MVUE) UCL

Data Distribution
19 17616 Data appear Normal at 5% Significance Level
445.6471
460.2278
411 4872 Nonparametric Statistics
0.02896 95% CLT UCL

404 4496 95% Jackknife UCL

95% Standard Bootstrap UCL
0525107 95% Bootstrap-t UCL
0731452 95% Hall's Bootstrap UCL
0253448 95% Percentile Bootstrap UCL
0245154 95% BCA Bootstrap UCL

2000

12

8.544049
9277999
9.033455
0.214906

0.890952
0.859

9669.315
10882.94
11889.07
13865.42

9335.083
9407.555
9298.701
9291.838
9238.352
9293 433
9187.708
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APPENDIX O

ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit K

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missoun

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

iron (mg/kg)

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value

97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
9558 049
9724 363

Use 95% Student’s-t UCL

12 Number of Distinct Observations

Log-transformed Statistics
4600 Minimum of Log Data
17500 Maximum of Log Data
14698 Mean of log Data
15758.5 SD of log Data
3437.836
0.233898
-2.639161

Lognormal Distribution Test
0.679988 Shapiro Wilk Test Statistic
0.859 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
16480.27 95% H-UCL
95% Chebyshev (MVUE) UCL
15622.5 97.5% Chebyshev (MVUE) UCL
16354.25 99% Chebyshev (MVUE) UCL

Data Distribution
8.586852 Data do not follow a Discemable Distribution (0.05)
1711.687
206.0844
173.8658 Nonparametric Statistics
0.02896 95% CLT UCL
169.3506 95% Jackknife UCL
95% Standard Bootstrap UCL
1.975732 95% Bootstrap-t UCL
0730515 95% Hall's Bootstrap UCL

10637.42
11542.46
13320.25

9407.555

12

8433812
9 769956
9.550867
0.362159

0.544962
0.859

18646 11
21813.59
24794.84
30650 93

16330.38
16480.27
16242 92
15963.39

157721
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APPENDIX O
ProUCL Output — On-Site Soil (0-10 ft bgs), Exposure Unit K
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missoun

Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Manganese (mg/kg)

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Vanation
Skewness

Relevant UCL Statistics

Nommal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modfied-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

0.311264 95% Percentile Bootstrap UCL
0.245355 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
17421.65
17886.15

Use 95% Student's-t UCL
or 95% Modified-t UCL

12 Number of Distinct Observations

Log-transformed Statistics
539 37 Minimum of Log Data
1050 Maximum of Log Data
748.35 Mean of log Data
669.845 SD of log Data
180.91
0241745
0.606212

Lognormal Distribution Test
0.86831 Shapiro Wilk Test Statistic
0 859 Shapiro Wilk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
842.1387 95% H-UCL
95% Chebyshev (MVUE) UCL
844.0165 97.5% Chebyshev (MVUE) UCL
843 6619 99% Chebyshev (MVUE) UCL

Data Distribution
14.79149 Data appear Normal at 5% Significance Level
50 5933
354 9956
312.3335 Nonparametric Statistics
002896 95% CLT UCL
306 2243 95% Jackknife UCL

16040.42
15828.33
19023 85
20895 65
24572.43

16480.27
16354.25

12

6 290402
6.956545
6.592207
0.234035

0.892044
0859

855.3694
969.3858
1065.225
1253.483

834.2512
842.1387
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APPENDIX O
ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit K
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

95% Standard Bootstrap UCL 829 4992
Anderson-Darling Test Statistic 0680082 95% Bootstrap-t UCL 863 4136
Anderson-Darling 5% Critical Value 0731805 95% Hall's Bootstrap UCL 826.2156
Kolmogorov-Smirnov Test Statistic 0.234424 95% Percentile Bootstrap UCL 834.1158
Kolmogorov-Smirnov 5% Critical Value 0.245206 95% BCA Bootstrap UCL 839.8858
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 975 9901
97.5% Chebyshev(Mean, Sd) UCL 1074.49
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1267 974
95% Approximate Gamma UCL 850.5682
95% Adjusted Gamma UCL 867.5374
Potential UCL to Use Use 95% Student's-t UCL 842.1387
Thallium (mg/kg)
General Statistics
Number of Valid Data 5 Number of Detected Data
Number of Distinct Detected Data 1 Number of Non-Detect Data 4
Percent Non-Detects 80 00%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g.

The data set for variable Thallium (mg/kg) was not processed!

Vanadium (mg/kg)

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9
Raw Statistics Log-transformed Statistics

Minimum 18 389 Minimum of Log Data 2.911753
Maximum 48 7 Maximum of Log Data 3.885679
Mean 27.40589 Mean of log Data 3278329
Median 25.438 SD of log Data 0.255232
sD 8 386432

Coefficient of Variation 0 306008

Skewness 2.412155

Warning: There are only 9 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions
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APPENDIX O
ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit K

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapriro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Lognormal Distribution Test
0.656254 Shapiro Wilk Test Statistic
0 829 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
3260421 95% H-UCL
95% Chebyshev (MVUE) UCL
34 40575 97.5% Chebyshev (MVUE) UCL
3297883 99% Chebyshev (MVUE) UCL

Data Distribution
10 46289 Data do not follow a Discernable Distribution (0.05)
2.619343
188.3319
157 5857 Nonparametric Statistics
002308 95% CLT UCL
151.6509 95% Jackknife UCL
95% Standard Bootstrap UCL
1.27091 95% Bootstrap-t UCL
0721315 95% Hall's Bootstrap UCL
0367003 95% Percentile Bootstrap UCL
0279058 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
32753
34 03479

Use 95% Student's-t UCL
or 95% Modified-t UCL

0.753462
0.829

32.72107
37.47795
41.87827
50.52185

32 00404
32.60421

31.7943
42.02149

55.1246
32 50989
33.50356
39.59109
44.86364
55.22054

32.60421
32.97883
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APPENDIXO

ProUCL Output — On-Site Soil (0-10 ft bgs), Exposure Unit L
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

Raw Statistics using Detected Observations

Variable Num Ds | NumNDs | % NDs | Minimum | Maximum| Mean Median SD MAD/0.675 | Skewness cv
Aluminum (mg/kg) 6 0 0.00% 5510.8 8681| 7523.133 8022| 1298.613] 894.73684 -0.936891| 0.172616
cis-1,2-Dichloroethene (mg/kg) 13 5 27 78% 0 00067 0.7] 0.12149 0.032] 0.219306| 0.0449222 2.2134887| 1.805133
iron (mg/kg) 8 0 0.00% 4900 23197] 14363.88 15588] 5195.008 2925.871 -0 244585] 0.361672
Lead (mg/kg) 8 0 0.00% 14.9 510 136.8375 82.5| 159.9379| 77.909563 2 2424382| 1.168816
[Manganese (mg/kg) 7 0 0.00% 528.3 1050] 719.6143 665 187.5628 109.7109 1.1361335| 0.260644
Selenium (mg/kg) 3 3 50.00% 0.6 6.42| 4.223333 5.65| 3.161429| 11415864 -1.617176] 0.748563
Tetrachloroethene (mg/kg) 17 1 5.56% 0.00046 6.4] 0.770521 0.048] 1.865808| 0.0693847 2.6586546] 2.421488
Thallium (mg/kg) 2 3 60.00% 2.23 2.36 2295 2.295| 0.091924] 00963677 N/A 0 040054
Trichloroethene (mg/kg) 13 5 27.78% 0.0011 081] 0.172369 0.032] 0.275703| 0.0378058 1.6055943] 1.599491
Vanadium (mg/kg) 6 0 0.00% 19.7 51.2] 28.41667 25.91 11.62677| 5.1890289 2.0221477] 0.409153




APPENDIX O

ProUCL Output - On-Site Soil {0-10 ft bgs), Exposure Unit L

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Full Precision ON
Confidence Coefficient 95%
Number of Bootstrap Operations

Aluminum (mg/kg)

General Statistics
Number of Vahd Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Vanation
Skewness

6 Number of Distinct Observations

Log-transformed Statistics
5510.8 Minimum of Log Data

8681 Maximum of Log Data
7523.1333 Mean of log Data

8022 SD of log Data
1298 6128
01726159
-0 936891

Warning: A sample size of ‘n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!
If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 6 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilkk Test Statistic

Shapiro Wik Cnitical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Lognormal Distribution Test
0.8572219 Shapiro Wilk Test Statistic
0 788 Shapiro Wik Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
85914242 95% H-UCL
95% Chebyshev (MVUE) UCL
8178 4935 97 5% Chebyshev (MVUE) UCL
8557 6281 99% Chebyshev (MVUE) UCL

2000

8.6144651

9 068892
89120915
0.1852582

0 8409044
0788

8945 9933
10009.461
11083.263
13192.539
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APPENDIX O

ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit L

St. Lours Ordnance Plant, Former Hanley Area, St. Louis, Missoun

Gamma Distribution Test
k star (bias corrected)
Theta Star

nu star

Approximate Chi Square Value {.05)

Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Cntical Value
Kolmogorov-Smimov Test Statistic

Kolmogorov-Smimov 5% Critical Value
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

cis-1,2-Dichioroethene (mg/kg)

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Data Distribution
18 513737 Data appear Normal at 5% Significance Level
406.35412
222 16485
188 66645 Nonparametric Statistics
001222 95% CLT UCL
177.46331 95% Jackknife UCL
95% Standard Bootstrap UCL
05455101 95% Bootstrap-t UCL
06969724 95% Hall's Bootstrap UCL
03037269 95% Percentile Bootstrap UCL
03317748 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97 5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
8858.8923
9418.148

Use 95% Student's-t UCL

18 Number of Detected Data
13 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
0.00067 Minimum Detected
0 7 Maximum Detected
0 12149 Mean of Detected
02193057 SD of Detected
0 0062 Minimum Non-Detect
0 0065 Maximum Non-Detect

Note Data have muitiple DLS - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wik Cntical Value

Data not Normal at 5% Signlificance Level

Number treated as Detected
Single DL Non-Detect Percentage

Lognormal Distribution Test with Detected Values Only

06032768 Shapiro Wilk Test Statistic
0.866 5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

8395 1631
8591 4242
8313 565
8374.8219
8090.4345
83305
8181 1667
9834 0317
10833.959
12798 123

8591.4242

27.78%

-7 308233
-0.356675
-3 827007
2 2554696
-5.083206
-5 035953

10
44 44%

09532372
0.866
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APPENDIX O
ProUCL Output — On-Site Soil (0-10 ft bgs), Exposure Unit L

St. Lowrs Ordnance Plant, Former Hanley Area, St Lours, Missouri

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE ylelds a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Cntical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
K star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 Is not a recommended method.

Assuming Lognormal Distribution
DL/2 Substitution Method

0 0886261 Mean

01921527 SD

01674143 95% H-Stat (DL/2) UCL

N/A Log ROS Method

Mean In Log Scale

SD in Log Scale

Mean in Onginal Scale

SD in Onginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

0.3475374 Data appear Gamma Distributed at 5% Significance Level

0 3495739
9 0359729

0 4142377 Nonparametric Statistics
0 8128375 Kaplan-Meier (KM) Method
0 8128375 Mean
0 2535604 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
07 95% KM (BCA)UCL
00887108 95% KM (Percentile Bootstrap) UCL
0 008712 95% KM (Chebyshev) UCL
0 1921268 97 5% KM (Chebyshev) UCL
0 1819924 99% KM (Chebyshev) UCL
04874422
6 5517267 Potential UCLs to Use
19280089 95% KM (Chebyshev) UCL
0 3014554
0.3424462

-4 361464
2.0922215
0 5265474

-4 676701
2 3862091

0 088084
0 1924103
0 1689061
0.1872767

0 088027
0.1870154
0.04588
0.1678402
0 1634929
0.1669324
0461435
0 1664778
0 1688389
02880133
03745475
0 5445272

0.2880133
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APPENDIX O
ProUCL Output - On-Site Sail (0-10 ft bgs), Exposure Unit L
St Louis Ordnance Plant, Former Hanley Area, St Louis, Missoun

Iron (mg/kg)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations
Raw Statistics Log-transformed Statistics
Minimum 4900 Minimum of Log Data

Maximum 23197 Maximum of Log Data

Mean 14363 875 Mean of log Data

Median 15588 SD of log Data

SD 5195 0084

Coefficient of Variation 03616718

Skewness -0.244585

Warning: There are only 8 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,
the resulting calculations may not be rellable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics
Normal Distributlon Test Lognormal Distribution Test
Shapiro Wik Test Statistic 09200822 Shapiro Wilk Test Statistic
Shapiro Wilk Cnitical Value 0 818 Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 17843 672 95% H-UCL
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL
95% Adjusted-CLT UCL 17215 289 97 5% Chebyshev (MVUE) UCL
95% Modified-t UCL 17817 201  99% Chebyshev (MVUE) UCL
Gamma Distribution Test Data Distribution
k star (bias corrected) 4 3026967 Data appear Normal at 5% Significance Level
Theta Star 3338 3425
nu star 68 843147
Approximate Chi Square Value ( 05) 50 744461 Nonparametric Statistics
Adjusied Level of Significance 001946 95% CLT UCL
Adjusted Chi Square Value 46 836496 95% Jackknife UCL
95% Standard Bootstrap UCL
Anderson-Darling Test Statistic 0612372 95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value 07176342 95% Hali's Bootstrap UCL
Kolmogorov-Smirnov Test Stalistic 02531795 95% Percentile Bootstrap UCL
Kolmogorov-Smimov 5% Cnitical Value 02949038 95% BCA Bootstrap UCL

8 4969905
10.051778
9 4965839
04557082

0 8237859
0818

21878 901
24885 949
29350.789
38121.105

17384 939
17843 672
17225 552
17451 577
17746 242

17205

17144
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APPENDIX O

ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit L

St Louis Ordnance Plant, Former Hanley Area, St. Lours, Missoun

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Lead (mg/kg)

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Warning. There are only 8 Values in this data

95% Chebyshev(Mean, Sd) UCL
97 5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
19486 942
21112 902

Use 95% Student's-t UCL

8 Number of Distinct Observations

Log-transformed Statistics
14 9 Minmum of Log Data
510 Maximum of Log Data
136 8375 Mean of log Data
82 5 SD of log Data
159 93785
1168816
22424382

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star

nu star

Lognormal Distribution Test
0 7255947 Shapiro Wilk Test Statistic
0 818 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

24396942 95% H-UCL

95% Chebyshev (MVUE) UCL
277 75127 97 5% Chebyshev (MVUE) UCL
25144131 99% Chebyshev (MVUE) UCL

Data Distribution

0 7906851 Data appear Gamma Distributed at 5% Significance Level

173.06194
12.650962

22369 921
25834 143
32638 937

17843.672

27013612
6 2344107
4 4158728
10899094

09848495
0818

674 35778
367 79725
468 31988
665 77713
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APPENDIX O

ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit L

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Approximate Chi Square Value ( 05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Manganese (mg/kg)

General Statistics
Number of Valid Observations

Raw Statistics
Mimmum

Maximum

Mean

Median

SD

Coefficient of Variation

Skewness

Warning: A sample size of 'n’ = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

5.6587924 Nonparametric Statistics
0.01946 95% CLT UCL
45324735 95% Jackknife UCL
95% Standard Bootstrap UCL
02778644 95% Bootstrap-t UCL
07336342 95% Hall's Bootstrap UCL
0 1504973 95% Percentile Bootstrap UCL
03007854 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97 5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
305 91792
381 93847

Use 95% Approximate Gamma UCL

7 Number of Distinct Observations

Log-transformed Statistics

528.3 Minimum of Log Data

1050 Maximum of Log Data
719 61429 Mean of log Data

665 SD of log Data

187.56281
0 2606435
1.1361335

It is suggested to collect at least 8 to 10 observations using these statistical methods!
if possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 7 Values In this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be rellable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wik Cntical Value

Data appear Normal at 5% Significance Level

Lognormal Distribution Test
0 8674992 Shapiro Wilk Test Statistic
0 803 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

229 84833
243 96942
22372613
404 01421
622 77982
241 9625
279 35
383.31829
489.97072
699.46877

30591792

6 2696643
6 9565454
6 5521258
02435909

0909243
0803
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APPENDIX O
ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit L
St Louis Ordnance Plant, Former Hanley Area, St Louis, Missoun

Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 857 37033 95% H-UCL 887.24938
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 1007.586
95% Adjusted-CLT UCL 868 74946 97 5% Chebyshev (MVUE) UCL 1132 5774
95% Modified-t UCL 862 44405 99% Chebyshev (MVUE) UCL 1378 0988
Gamma Distribution Test Data Distribution
k star (bias corrected) 10 934997 Data appear Normal at 5% Significance Level
Theta Star 65 808364
nu star 153 08996
Approximate Chi Square Value { 05) 125 48936 Nonparametric Statistics
Adjusted Level of Significance 001584 95% CLT UCL 836 22138
Adjusted Chi Square Value 117 9371 95% Jackkmife UCL 857.37033
95% Standard Bootstrap UCL 829 45307
Anderson-Darling Test Statistic 04628018 95% Bootstrap-t UCL 1082.5216
Anderson-Darling 5% Cntical Value 07068655 95% Hall's Bootstrap UCL 1816 4343
Kolmogorov-Smirnov Test Statistic 02906035 95% Percentiie Bootstrap UCL 828.42857
Kolmogorov-Smirnov 5% Critical Value 03115084 95% BCA Bootstrap UCL 853 18571
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1028 6257
97 5% Chebyshev(Mean, Sd) UCL 1162 3352
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1424 9816 .
95% Approximate Gamma UCL 877 88899
95% Adjusted Gamma UCL 934 10579
Potential UCL to Use Use 95% Student's-t UCL 857 37033

Selenium (mg/kg)

General Statistics

Number of Valid Data 6 Number of Detected Data
Number of Distinct Detected Data 3 Number of Non-Detect Data 3
Percent Non-Detects 50 00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0 6 Minmum Detected -0.510826
Maximum Detected 6 42 Maximum Detected 1.8594181
Mean of Detected 4.2233333 Mean of Detected 1.0267493
SD of Detected 3 161429 SD of Detected 13331104
Minimum Non-Detect 0.25 Mimimum Non-Detect -1 386294
Maximum Non-Detect 0.25 Maximum Non-Detect -1.386294

Warning: There are only 3 Distinct Detected Values in this data set
The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A’ value on your output display! .
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APPENDIX O
ProUCL Output — On-Site Soil (0-10 ft bgs), Exposure Unit L

St Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normai Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Criticat Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean
SD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Cntical Value

K-S Test Statistic

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum

Maximum

Mean

Median

SD

k star

Theta star

Nu star

AppChi2

Lognormal Distribution Test with Detected Values Only

0 8472484 Shapiro Wilk Test Statistic

0.767 5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method

2 1741667 Mean
30061195 SD
4 6471209 95% H-Stat (DL/2) UCL

Log ROS Method

0.3979358 Mean in Log Scale

4 6757533 SD In Log Scale

4 2443977 Mean In Onginal Scate
51314808 SD in Ongmal Scale

N/A
N/A
N/A

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data appear Normal at 5% Significance Level

0 5385905 Nonparametric Statlstics

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Kaplan-Meier (KM) Method
Mean
sD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97 5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL

0 7902881
0767

-0.526346
1 8987891
22 698405

-0 908634
2.3909835
2 1537927
30232234

4095
4.1908144

24116667
2 5717077
12858539
50027244
4 526708
6.106656
3 5048566
6.42

642

8 0165737
10 441821
15 205751

50027244
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APPENDIX O
ProUCL Output - On-Site Sail (0-10 ft bgs), Exposure Unit L
St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missoun

95% Gamma Approximate UCL N/A 95% KM (Percentile Bootstrap) UCL 6.42
95% Adjusted Gamma UCL N/A
Note: DL/2 is not a recommended method.
Tetrachloroethene (mg/kg)
General Statlstics
Number of Valid Data 18 Number of Detected Data 17
Number of Distinct Detected Data 15 Number of Non-Detect Data 1
Percent Non-Detects 5.56%
Raw Statistics Log-transformed Statistics
Minimum Detected 0 00046 Minimum Detected -7 684284
Maximum Detected 6 4 Maximum Detected 1 856298
Mean of Detected 0 7705212 Mean of Detected -3.018793
SD of Detected 1 8658081 SD of Detected 27011372
Minimum Non-Detect 0 0063 Minimum Non-Detect -5.067206
Maximum Non-Detect 0 0063 Maximum Non-Detect -5 067206
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0 4673655 Shapiro Wilk Test Statistic 0 9693862
5% Shapiro Wik Critical Value 0 892 5% Shapiro Wilk Critical Value 0892
Data not Normal at 5% Signlificance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0 7278894 Mean -3 171102
SD 18191139 SD 2 6989852
95% DL/2 (t) UCL 14737793 95% H-Stat (DL/2) UCL 46 003473
Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 0 3891847 Mean In Log Scale -3.236533
SD 2.081343 SD in Log Scale 27785512
95% MLE (t) UCL 1 2425961 Mean in Onginal Scale 07277683
95% MLE (Tiku) UCL 1 2322288 SD in Onginal Scale 18191651
95% Percentile Bootstrap UCL 1.4737556
95% BCA Bootstrap UCL 1 7932856

Gamma Distribution Test with Detected Values Only
k star (bias corrected)
Theta Star

nu star

Data Distribution Test with Detected Values Only

0 2504248 Data Follow Appr. Gamma Distribution at 5% Significance Level

30768565
8 5144431
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APPENDIX O

ProUCL Output — On-Site Soil (0-10 ft bgs), Exposure Unit L

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Cntical Value

1 1197895 Nonparametric Statistics
0 8595758 Kaplan-Meier (KM) Method
0 8595758 Mean

02288091 SD

Data follow Appr. Gamma Distribution at 5% Slignificance Level SE of Mean

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Thallium (mg/kg)

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Warning: Data set has only 2 Distinct Detected Values.

95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
6.4 95% KM (BCA) UCL
07277144 95% KM (Percentile Bootstrap) UCL
0 038 95% KM (Chebyshev) UCL
1.8191879 97.5% KM (Chebyshev) UCL
02035109 99% KM (Chebyshev) UCL
3 5758006
7 3263929 Potentlal UCLs to Use
23514201 95% KM (Chebyshev) UCL
2 2673626
2 5510703

5 Number of Detected Data
2 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
2 23 Minimum Detected
2 36 Maximum Detected
2 295 Mean of Detected
0 0919239 SD of Detected
31 3 Minimum Non-Detect
31.3 Maximum Non-Detect

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

0.7277674
17679111
0 4295252
1.4749722
1.4342735
1.4736784
6 9804823
1 5205272
14931478
2.6000243
34101513

5001489

26000243

60 00%

0.8020016
0 8586616
08303316
0.0400647
3.4436181
3.4436181
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APPENDIX O

ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit L

St. Louis Ordnance Plant, Former Hanley Area, St Lours, Missoun

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a ‘N/A’ value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
sD
95% DL/2 (t) UCL

Maximum Likehhood Estimate(MLE) Method
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected)
Theta Star

nu star

A-D Test Statistic

5% A-D Cnitical Value

K-S Test Statistic

5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data
Minimum

Maximum

Mean

Median

SD

Lognormal Distribution Test with Detected Values Only
09999808 Shapiro Wilk Test Statistic
N/A 5% Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
10 308 Mean
7 3149792 SD
17 282032 95% H-Stat (DL/2) UCL

N/A Log ROS Method
Mean in Log Scale
SD in Log Scale
Mean in Original Scale
SD in Oniginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
N/A Data do not follow a Discernable Distribution (0.05)
N/A
N/A

0 3593681 Nonparametric Statistics

N/A Kaplan-Meier (KM) Method
N/A Mean
N/A SD
SE of Mean
95% KM (t) UCL

95% KM (z) UCL
95% KM (jackknife) UCL

N/A 95% KM (bootstrap t) UCL
N/A 95% KM (BCA) UCL
N/A 95% KM (Percentile Bootstrap) UCL

N/A 95% KM (Chebyshev) UCL
N/A 97 5% KM (Chebyshev) UCL

0 9999808
N/A

1.9824152
1.0518944
30500.041

N/A
N/A
N/A
N/A
N/A
N/A

2295
0.065
0065
243357
2.4019155
N/A
N/A
N/A
N/A
2.5783284
2.7009249
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APPENDIX O
ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit L
St. Louis Ordnance Plant, Former Hanley Area, St. Lours, Missouri

k star N/A 99% KM (Chebyshev) UCL
Theta star N/A
Nu star N/A Potentlal UCLs to Use
AppChi2 N/A 95% KM (t) UCL
95% Gamma Approximate UCL N/A 95% KM (% Bootstrap) UCL
95% Adjusted Gamma UCL N/A

Warning: Recommended UCL exceeds the maximum observation
Note: DL/2 is not a recommended method.

Trichloroethene (mg/kg)

General Statistics

Number of Valid Data 18 Number of Detected Data

Number of Distinct Detected Data 13 Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected 0 0011 Minimum Detected
Maximum Detected 0 81 Maximum Detected
Mean of Detected 0 1723692 Mean of Detected
SD of Detected 0 2757031 SD of Detected
Minimum Non-Detect 0.006 Minimum Non-Detect
Maximum Non-Detect 0 0065 Maximum Non-Detect
Note. Data have multiple DLs - Use of KM Method 1s recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distributlon Test with Detected Values Only
Shapiro Wilk Test Statistic 0 664245 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 0 866 5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0 1253639 Mean
SD 0.2444142 SD

95% DL/2 {t) UCL 02255808 95% H-Stat (DL/2) UCL
Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 0.0258544 Mean in Log Scale
SD 0.3340986 SD in Log Scale

95% MLE (t) UCL 0 1628446 Mean in Oniginal Scale

29417418

2.43357
N/A

27.78%

-6.812445
-0 210721
-3 347389
20964174
-5.115996
-5 035953

38 89%

09558095
0 866

-4 017784
20832307
05412908

-4 271951
2 3464584
0.124869
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APPENDIX O
ProUCL Qutput — On-Site Soil (0-10 ft bgs), Exposure Unit L

St. Louis Ordnance Plant, Former Hanley Area, St Louts, Missoun

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Cntical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Vanadium (mg/kg)

General Statistics
Number of Vahd Observations

Raw Statistics
Minimum

Maximum

Mean

Median

sSD

Coefficient of Vanation
Skewness

0 1782808 SD in Onginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

0 3682619 Data appear Gamma Digtributed at 5% Significance Level

0 4680615
9 5748096

0 6189422 Nonparametric Statistics
0 8074693 Kaplan-Meier (KM) Method
0 8074693 Mean
02526808 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
081 95% KM (BCA) UCL
0 1244889 95% KM (Percentile Bootstrap) UCL
00115 95% KM (Chebyshev) UCL
0.2448813 97 5% KM (Chebyshev) UCL
0 1444823 99% KM (Chebyshev) UCL
0 8616206
5201361 Potential UCLs to Use
12463396 95% KM (Chebyshev) UCL
05195307
0.6036433

6 Number of Distinct Observations

Log-transformed Statistics

19 7 Minimum of Log Data
51 2 Maximum of Log Data

28 416667 Mean of log Data
259 SD of log Data

11 626765

0409153
20221477

02446776
02217525
0 2407506

0 1249472
0.2377433
0.0583249
0.2264097
0 2208832

0.225256
02970244
0 2246944
0 2295861
03791797
04891863

0705273

03791797

29806186
39357395
32914622

0.345094
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APPENDIX O
ProUCL Output - On-Site Soil (0-10 ft bgs), Exposure Unit L
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and rellable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!
If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: There are only 6 Values In this data
Note: (t should be noted that even though bootatrap methods may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.7444617 Shapiro Wilk Test Statistic 08350172
Shapiro Wilk Critical Value 0 788 Shapiro Wilk Critical Value 0788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 37981309 95% H-UCL 40 735059
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 45 576418
95% Adjusted-CLT UCL 40.411121 97 5% Chebyshev (MVUE) UCL 53 077938
95% Modified-t UCL 38 634394 99% Chebyshev (MVUE) UCL 67.813222
Gamma Distribution Test Data Distribution
k star (bias corrected) 4 6962586 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 6 050916
nu star 56 355104
Approximate Chi Square Value ( 05) 40 101096 Nonparametric Statistics
Adjusted Level of Significance 001222 95% CLT UCL 36.22414
Adjusted Chi Square Value 35211548 95% Jackknife UCL 37981309
95% Standard Bootstrap UCL 35 452079
Anderson-Darling Test Statisic 06250665 95% Bootstrap-t UCL 49 312151
Anderson-Darling 5% Cntical Value 06982835 95% Hall's Bootstrap UCL 70 514577
Kolmogorov-Smimov Test Statistic 0.3329287 95% Percentile Bootstrap UCL 364
Kolmogorov-Smimov 5% Critical Value 03325314 95% BCA Bootstrap UCL 3875
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 49 106647
97 5% Chebyshev{Mean, Sd) UCL 58 059218
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 75 64481
95% Approximate Gamma UCL 39 934674
95% Adjusted Gamma UCL 45 480086
Potential UCL to Use Use 95% Approximate Gamma UCL 39934674
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

Raw Statistics using Detected Observations

Variable Num Ds | NumNDs % NDs | Minimum | Maximum Mean Median SD MAD/0.675| Skewness cv
1,1,1,2-Tetrachloroethane 1 5 83 33% 16 16 16 16| N/A 0] N/A N/A
1,1,2,2-Tetrachloroethane 1 3 75.00% 0.58 058 0 58 0.58] N/A 0] N/A N/A
1,1,2-Trichloroethane 1 3 75 00% 23 2.3 2.3 23] N/A 0] N/A N/A
1,2-Dichloroethane (EDC) 2 4 66 67% 33 189 96.15 96.15 131.3 137.7] N/A 1 366
Benzene 2 4 66.67% 0.22 4 2.11 2.1 2.673 2.802| N/A 1.267
Carbon tetrachlonde 2 4 66.67% 27 4160 2081 2081 2940 3082] N/A 1412
Chloroform 3 2 40.00% 20 790 277.9 238 443.5 5.634 1732 1.596
cis-1,2-Dichloroethene 2 3 60 00% 250 281 265.5 265.5 21.92 22.98] N/A 0.0826
Naphthalene 1 3 75.00% 10.1 10.1 10 1 10.1] N/A 0] N/A N/A
Tetrachloroethene 6 2 25 00% 0.64 34900 10651 2.94 16603 3284 1.023 1.559
trans-1,2-Dichloroethene 1 4 80 00% 12 12 12 12| N/A 0] N/A N/A
Trichloroethene 5 2 28.57% 0.41 1620 812.2 1040 769.4 859.9 -0.3 0.947
Vinyl chloride 1 0 0.00% 0.32 0.32 0.32 032] N/A 0| N/A N/A




APPENDIX O
ProUCL Output — Downgradient Former Building 220 Groundwater (Excavations)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

1,1,1,2-Tetrachloroethane

General Statistics

Number of Valid Data 6 Number of Detected Data
Number of Distinct Detected Data 1 Number of Non-Detect Data 5
Number of Missing Values 42 Percent Non-Detects 83.33%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC

The data set for variable 1,1,1,2-Tetrachloroethane was not processed!

1,1,2,2-Tetrachloroethane

General Statistics

Number of Valid Data 4 Number of Detected Data
Number of Distinct Detected Data 1 Number of Non-Detect Data 3
Percent Non-Detects 75.00%

Waming: This data set only has 4 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable 1,1,2,2-Tetrachloroethane was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
1,1,2-Trichloroethane

General Statistics

Number of Valid Data 4 Number of Detected Data 1
Number of Distinct Detected Data 1 Number of Non-Detect Data 3
Percent Non-Detects 75.00%

Warning: This data set only has 4 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable 1,1,2-Trichloroethane was not processed!
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APPENDIX O
ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

1,2-Dichloroethane (EDC)

General Statistics

Number of Valid Data 6 Number of Detected Data 2
Number of Distinct Detected Data 2 Number of Non-Detect Data

Percent Non-Detects 66.67%
Raw Statistics Log-transformed Statistics
Minimum Detected 3.3 Minimum Detected 1.194
Maximum Detected 189 Maximum Detected 5.242
Mean of Detected 96 15 Mean of Detected 3.218
SD of Detected 131.3 SD of Detected 2 862
Minimum Non-Detect 1 Minimum Non-Detect 0
Maximum Non-Detect 50 Maximum Non-Detect 3.912
Note: Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect 5
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: Data set has only 2 Distinct Detected Values.
This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a "N/A’ value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1
5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 36.8 Mean 1.531
SD 7515 SD 2.324
95% DL/2 (t) UCL 9862 95% H-Stat (DL/2) UCL 14493 '
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Maximum Likelihood Estimate(MLE) Method
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Cnitical Value

K-S Test Statistic

5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

SD

k star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Waming: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Benzene

General Statistics
Number of Valid Data
Number of Distinct Detected Data

N/A

N/A
N/A
N/A

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Onginal Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data do not follow a Discernable Distribution (0.05)

0.355 Nonparametric Statistics

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
99% KM (Chebyshev) UCL

6 Number of Detected Data
2 Number of Non-Detect Data

Percent Non-Detects

N/A
N/A
N/A
N/A
N/A
N/A

34.25
69.21
39 96
114.8
99.97
179.4
1.8E+308
N/A

189
208.4
283.8
4318

4318

66.67%

Page 3 of 14



APPENDIX O
ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)
St Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Raw Statistics

Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514
Maximum Detected 4 Maximum Detected 1386
Mean of Detected 2.11 Mean of Detected -0.0639
SD of Detected 2.673 SD of Detected 2.051
Minimum Non-Detect 1 Minimum Non-Detect 0
Maximum Non-Detect 50 Maximum Non-Detect 3.912
Note: Data have multiple DLs - Use of KM Method is recommended = Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%
Waming: Data set has only 2 Distinct Detected Values. _
This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.
The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a ‘N/A’ value on your output display!
it is necessary to have 4 or more Distinct Values for bootstrap methods.
It is recommended to have 10 to 15 or more observations for accurate and meaningful resufts and estimates.
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1
5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5 453 Mean 0.437
SD 9 689 SD 1.745
95% DL/2 (t) UCL 1342 95% H-Stat(DL/2) UCL 604.5
Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale N/A
SD in Log Scale N/A
Mean in Original Scale N/A
SD in Oniginal Scale N/A
95% Percentile Bootstrap UCL N/A
95% BCA Bootstrap UCL N/A
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APPENDIX O

ProUCL OQutput — Downgradient Former Building 220 Groundwater (Excavations)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-8 Test Statistic

5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

SsD

k star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Data Distribution Test with Detected Values Only
N/A Data do not follow a Discernable Distribution (0.05)
N/A
N/A

0.356 Nonparametric Statistics
N/A Kaplan-Meier (KM) Method

N/A Mean
N/A SD
SE of Mean

95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL

N/A 95% KM (bootstrap t) UCL
N/A 95% KM (BCA) UCL
N/A 95% KM (Percentile Bootstrap) UCL

N/A 95% KM (Chebyshev) UCL
N/A 97 5% KM (Chebyshev) UCL
N/A 99% KM (Chebyshev) UCL

N/A

N/A Potential UCLs to Use

N/A 99% KM (Chebyshev) UCL
N/A

N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Carbon tetrachloride

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Mimimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

6 Number of Detected Data
2 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
2.7 Minimum Detected
4160 Maximum Detected
2081 Mean of Detected
2940 SD of Detected
1 Minimum Non-Detect
50 Maximum Non-Detect

Note' Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

Number treated as Detected
Single DL Non-Detect Percentage

1.165
1.637
1.157
3.497
3.069
4.291
1.8E+308
4

N/A
6.21
8.393
12.68

12.68

66.67%

0.993
8.333
4.663

5.19

3912

83.33%
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APPENDIX O
ProUCL Output - Dawngradient Former Building 220 Groundwater (Excavations)
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missoun

Waming: Data set has only 2 Distinct Detected Values.
This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a ‘'N/A’ value on your output display!

it is necessary to have 4 or more Distinct Values for bootstrap methods.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 698.5 Mean
SD 1696 SD
95% DL/2 () UCL 2094 95% H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Onginal Scale

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)
Theta Star N/A
nu star N/A
A-D Test Statistic 0 368 Nonparametric Statistics
5% A-D Critical Value N/A Kaplan-Meier (KM) Method
K-S Test Statistic N/A Mean
5% K-S Critical Value N/A SD
Data not Gamma Distributed at 5% Significance Level SE of Mean

95% KM (t) UCL

N/A

2.013
3.414
3.459E+09

N/A
N/A
N/A
N/A
N/A
N/A

695.6
1549
894.5
2498
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APPENDIX O
ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)
St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Assuming Gamma Distribution 95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL
Minimum N/A 95% KM (bootstrap t) UCL
Maximum N/A 95% KM (BCA) UCL
Mean N/A 95% KM (Percentile Bootstrap) UCL
Median N/A 95% KM (Chebyshev) UCL
SD N/A 97.5% KM {Chebyshev) UCL
k star N/A 99% KM (Chebyshev) UCL
Theta star N/A
Nu star N/A Potential UCLs to Use
AppChi2 N/A 99% KM (Chebyshev) UCL
95% Gamma Approximate UCL N/A
95% Adjusted Gamma UCL N/A

Warning: Recommended UCL exceeds the maximum observation
Note: DL/2 is not a recommended method.

Chloroform

General Statistics

Number of Valid Data 5 Number of Detected Data

Number of Distinct Detected Data 3 Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minmum Detected 20 Minimum Detected
Maximum Detected 790 Maximum Detected

Mean of Detected 277.9 Mean of Detected

SD of Detected 443.5 SD of Detected

Minmum Non-Detect 1 Minimum Non-Detect
Maximum Non-Detect 5 Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a ‘N/A’ value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0 754 Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value

2167
3946
1.8E+308
4160
N/A
4595
6282
9596

9596

40.00%

2.996
6.672
4.279
2074

1.609

40.00%

0.785
0.767
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missoun

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelhood Estimate(MLE) Method
Mean
SD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minmum

Maximum

Mean

Median

SD

k star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method

167.4 Mean
3482 SD
4993 95% H-Stat (DL/2) UCL

Log ROS Method

30.05 Mean in Log Scale
445.8 SD in Log Scale

455.1 Mean in Original Scale
507 4 SD in Original Scale

N/A
N/A
N/A

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data appear Lognormal at 5% Significance Level

0 567 Nonparametric Statistics

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Kaplan-Meier (KM) Method
Mean
sD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97 5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
99% KM (Chebyshev) UCL

2.612
2.772
2.051E+09

1.94
3.523
166.8
3485
4741
478.8

174.8
307.6
168.5
534
451.9
502
33232
790
790
909.2
1227
1851

1851
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APPENDIX O
. ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)
St. Louis Ordnance Plant, Former Hanley Area, St. Lous, Missouri

cis-1,2-Dichloroethene

General Statistics

Number of Valid Data 5 Number of Detected Data
Number of Distinct Detected Data 2 Number of Non-Detect Data 3
Percent Non-Detects 60.00%
Raw Statistics Log-transformed Statistics
Minimum Detected 250 Minimum Detected 5.521
Maximum Detected 281 Maximum Detected 5638
Mean of Detected 265.5 Mean of Detected 5.58
SD of Detected 21.92 SD of Detected 0.0827
Minimum Non-Detect 1 Minimum Non-Detect 0
Maximum Non-Detect 5 Maximum Non-Detect 1609
Note: Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect 3
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

Waming: Data set has only 2 Distinct Detected Values.
This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
‘ The Project Team may decide to use altemative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a ‘N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 106.9 Mean 2.138

SD 145.2 SD 3.21
95% DL/2 (t) UCL 2453 95% H-Stat (DL/2) UCL 1.737E+11
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APPENDIX O
ProUCL Output — Downgradient Former Building 220 Groundwater (Excavations)
St. Louts Ordnance Plant, Former Hanley Area, St Louis, Missoun

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale
SD in Log Scale
Mean in Original Scale
SD in Onginal Scale
95% Percentile Bootstrap UCL

95% BCA Bootstrap UCL
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)
Theta Star N/A
nu star N/A
A-D Test Statistic 0.359 Nonparametric Statistics
5% A-D Cnitical Value N/A Kaplan-Meier (KM) Method
K-S Test Statistic N/A Mean
5% K-S Critical Value N/A SD
Data not Gamma Distributed at 5% Significance Level SE of Mean
95% KM (t) UCL
Assuming Gamma Distribution 95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data 95% KM (jackkmnife) UCL
Minimum N/A 95% KM (bootstrap t) UCL
Maximum N/A 95% KM (BCA) UCL
Mean N/A 95% KM (Percentile Bootstrap) UCL
Median N/A 95% KM (Chebyshev) UCL
sD N/A 97.5% KM (Chebyshev) UCL
k star N/A 99% KM (Chebyshev) UCL
Theta star N/A
Nu star N/A Potential UCLs to Use
AppChi2 N/A 95% KM (t) UCL
95% Gamma Approximate UCL N/A 95% KM (% Bootstrap) UCL
95% Adjusted Gamma UCL N/A
Note: DL/2 is not a recommended method.
Naphthalene
General Statistics
Number of Valid Data 4 Number of Detected Data
Number of Distinct Detected Data 1 Number of Non-Detect Data

Percent Non-Detects

Waming: This data set only has 4 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable Naphthalene was not processed!

N/A
N/A
N/A
N/A
N/A
N/A

256.2
12.4

7 842
2729
269.1
282.4
1.8E+308

N/A

281
2904
305.2
3342

2729
281

75 00%
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)

St Lours Ordnance Plant, Former Hanley Area, St Louis, Missouri

it is suggested to collect at least 8 to 10 observations before using these statistical methods!

if possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Tetrachloroethene

Genaeral Statistics

Number of Valid Data 8 Number of Detected Data
Number of Distinct Detected Data 6 Number of Non-Detect Data
Percent Non-Detects
Raw Statistics Log-transformed Statistics
Minimum Detected 0.64 Minimum Detected
Maximum Detected 34900 Maximum Detected
Mean of Detected 10651 Mean of Detected
SD of Detected 16603 SD of Detected
Mimmum Non-Detect 1 Minimum Non-Detect
Maximum Non-Detect 5 Maximum Non-Detect
Note: Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage
Warning: There are only 8 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions
It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.679 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Leve) Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 7989 Mean
SD 14873 SD
95% DL/2 (t) UCL 17951 95% H-Stat (DL/2) UCL
Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

25 00%

-0 446
10.46
3593
5.299

1.609

62 50%

0.728
0.788

2723
4.779
1.126E+17

2.702
4773
7989
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)

St. Louis Ordnance Plant, Former Hanley Area, St Louts, Missoun

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-8 Test Statistic

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

SD

Kk star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

0.18 Data do not follow a Discernable Distribution (0.05)

59290
2.156

0.982 Nonparametric Statistics
0.829 Kaplan-Meier (KM) Method
0 829 Mean
0367 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
064 95% KM (bootstrap t) UCL
34900 95% KM (BCA) UCL
9363 95% KM (Percentile Bootstrap) UCL
2751 95% KM (Chebyshev) UCL
14234 97.5% KM (Chebyshev) UCL
0.193 99% KM (Chebyshev) UCL
48607
3 082 Potential UCLs to Use
0.397 99% KM (Chebyshev) UCL
72665

126094

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

trans-1,2-Dichloroethene

General Statistics
Number of Valid Data
Number of Distinct Detected Data

5 Number of Detected Data
1 Number of Non-Detect Data
Percent Non-Detects

14873
16713
19601

7989
13913
5388
18197
16852
17951
74004869
16713
16713
31476
41639
61601

61601

80.00%

Waming: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC

The data set for variable trans-1,2-Dichloroethene was not processed!
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APPENDIX O
ProUCL Output — Downgradient Former Building 220 Groundwater (Excavations)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Trichlioroethene

General Statistics

Number of Valid Data 7 Number of Detected Data
Number of Distinct Detected Data 5 Number of Non-Detect Data
Percent Non-Detects
Raw Statistics Log-transformed Statistics
Minimum Detected 0.41 Minimum Detected
Maximum Detected 1620 Maximum Detected
Mean of Detected 812.2 Mean of Detected
SD of Detected 769.4 SD of Detected
Minimum Non-Detect 1 Minimum Non-Detect
Maximum Non-Detect 5 Maximum Non-Detect
Note' Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage
Warning: There are only 5 Detected Values In this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions
It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 580.6 Mean
SD 742.4 SD
95% DL/2 (t) UCL 1126 95% H-Stat (DL/2) UCL
Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Oniginal Scale

SD in Oniginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

28.57%

-0 892

7.39
4.015
4.357

1.609

57.14%

0.721
0.762

29
4.062
1585E+13

2.884
4048
580 4
7425
1012
1032

Page 13 of 14



APPENDIX O
ProUCL Output - Downgradient Former Building 220 Groundwater (Excavations)
St Louis Ordnance Plant, Former Hanley Area, St Louts, Missoun

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.238 Data appear Normal at 5% Significance Level
Theta Star 3408

nu star 2.383

A-D Test Statistic 0.867 Nonparametric Statistics

5% A-D Critical Value 0 753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean

5% K-S Cntical Value 0.383 SD

Data follow Appr. Gamma Distribution at 5% Significance Level = SE of Mean
95% KM (t) UCL

Assuming Gamma Distribution 95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL

Minimum 0.41 95% KM (bootstrap t) UCL

Maximum 1620 95% KM (BCA) UCL

Mean 753.7 95% KM (Percentile Bootstrap) UCL

Median 607.5 95% KM (Chebyshev) UCL

SD 636.1 97.5% KM (Chebyshev) UCL

k star 0 295 99% KM (Chebyshev) UCL

Theta star 2557

Nu star 4 127 Potential UCLs to Use

AppChi2 0.773 95% KM (t) UCL
95% Gamma Approximate UCL 4026 95% KM (Percentile Bootstrap) UCL
95% Adjusted Gamma UCL 7197

Note: DL/2 is not a recommended method.

Vinyl chloride

General Statistics
Number of Valid Observations 1 Number of Distinct Observations

Waming: This data set only has 1 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!
The data set for variable Vinyl chloride was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

580.3
687.5
2905
1145
1058
1126
1114
1277
1246
1847
2395
3471

1145
1246
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APPENDIX O

ProUCL Output — Downgradient Former Building 220 Groundwater (Residential)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

Raw Statistics using Detected Observations

Variable NumNDs | % NDs Maximum| Mean Median MAD/0.675 |Skewness Ccv
1,2-Dichloroethane (EDC) 17 80.95% 189 110.6 125 65 97 -0.892 0.726
Benzene 2 19 90.48% 4 2.11 2.1 2.802] N/A 1.267
Carbon tetrachloride 2 19 90.48% 4160 2081 2081 3082] N/A 1.412
Chloroform 4 17 80.95% 790 208.5 21.9 17.38 1.996 1.86
cis-1,2-Dichloroethene 8 13 6190% 281 85.23 28 39.14 1.241 1.348
Tetrachloroethene 9 12 57.14% 34900 9006 5 6.464 139 1.509
trans-1,2-Dichloroethene 4 17 80.95% 12 3.518 0.765 0.289 1.995 1.608
Trichloroethene 11 10 47.62% 1620 392.5 18 26.08 1.333 1.61




APPENDIX O
ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)
St. Louis Ordnance Piant, Former Hanley Area, St. Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations

1,2-Dichloroethane (EDC)

General Statistics

Number of Valid Data 21 Number of Detected Data

Number of Distinct Detected Data 4 Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected 3.3 Minimum Detected
Maximum Detected 189 Maximum Detected

Mean of Detected 110.6 Mean of Detected

SD of Detected 80.26 SD of Detected

Minimum Non-Detect 1 Minimum Non-Detect
Maximum Non-Detect 50 Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Waming: There are only 4 Distinct Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.957 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Cnitical Value
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 23.2 Mean
SD 53.66 SD
95% DL/2 (t) UCL 434 95% H-Stat (DL/2) UCL

2000

17
80.95%

1.194
5.242
4.013
1.898
3.912

18

85.71%

0.752
0748

0.849
2.003
61.87
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Restdential)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Maximum Likelihood Estimate(MLE) Method N/A
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Cnitical Value

K-S Test Statistic

5% K-S Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
0.379 Data appear Normal at 5% Significance Level

291.6
3033

0.57 Nonparametric Statistics
0.669 Kaplan-Meier (KM) Method
0.669 Mean
0.404 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
33 95% KM (bootstrap t) UCL
2075 95% KM (BCA) UCL
577.9 95% KM (Percentile Bootstrap) UCL
339.1 95% KM (Chebyshev) UCL
626.8 97.5% KM (Chebyshev) UCL
0.7 99% KM (Chebyshev) UCL
825.8
29.39 Potential UCLs to Use
18.02 95% KM (t) UCL
942.8 95% KM (Percentile Bootstrap) UCL

95% Adjusted Gamma UCL N/A

Note: DL/2 is not a recommended method.

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

21 Number of Detected Data
2 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
0.22 Minimum Detected
4 Maximum Detected
2.11 Mean of Detected

-1.785
3.807
21.35
54.16
42.11
51.01

23.73
51.91
13.08
46.29
45.25
83.67
36.29
155.6
153.7
80.75
105.4
153.9

46.29
153.7

19
90.48%

-1.514
1.386
-0 0639
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

2 673 SD of Detected
1 Minimum Non-Detect
50 Maximum Non-Detect

Note. Data have muitiple DLs - Use of KM Method is recommended = Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

Warning: Data set has only 2 Distinct Detectod Values.

Number treated as Detected
Single DL Non-Detect Percentage

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a *N/A’ value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
sD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (nas corrected)

Theta Star

nu star

Lognormal Distribution Test with Detected Values Only
1 Shapiro Wilk Test Statistic
N/A 5% Shapiro Wilk Critical Value
Data not Lognommal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method

2.844 Mean

5.529 SD

4925 95% H-Stat (DL/2) UCL

N/A Log ROS Method
Mean in Log Scale
SD in Log Scale
Mean in Original Scale
SD in Oniginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
N/A Data do not foliow a Discemable Distribution (0.05)
N/A
N/A

2.051
3.912

21
0
100.00%

N/A

0.156
1.218
4.912

N/A
N/A
N/A
N/A
N/A
N/A
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APPENDIX O
ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

A-D Test Statistic 0.356 Nonparametric Statistics
5% A-D Critical Value N/A Kaplan-Meier (KM) Method
K-S Test Statistic N/A Mean
5% K-S Critical Value N/A SD
Data not Gamma Distributed at 5% Significance Level SE of Mean
95% KM (t) UCL

Assuming Gamma Distribution 95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL
Minimum N/A 95% KM (bootstrap t) UCL
Maximum N/A 95% KM (BCA) UCL
Mean N/A 95% KM (Percentile Bootstrap) UCL
Median N/A 95% KM (Chebyshev) UCL
sD N/A 97 5% KM (Chebyshev) UCL
k star N/A 99% KM (Chebyshev) UCL
Theta star N/A
Nu star N/A Potential UCLs to Use
AppChi2 N/A 99% KM (Chebyshev) UCL

95% Gamma Approximate UCL N/A

95% Adjusted Gamma UCL N/A

Warning: Recommended UCL exceeds the maximum observation
Note: DL/2 is not a recommended method.

Carbon tetrachloride

General Statistics

Number of Valid Data 21 Number of Detected Data

Number of Distinct Detected Data 2 Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected 2.7 Minimum Detected
Maximum Detected 4160 Maximum Detected

Mean of Detected 2081 Mean of Detected

SD of Detected 2940 SD of Detected

Minimum Non-Detect 1 Minimum Non-Detect
Maximum Non-Detect 50 Maximum Non-Detect

Note: Data have muitiple DLs - Use of KM Method is recommended  Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Waming: Data set has only 2 Distinct Detected Values.
This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

0.511
1.007
0.395
1.192
1.161
2967
1.8E+308
4

4
2233
2978
4442

4.442

19
90.48%

0.993
8.333
4 663

519
3.912

20

95.24%

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
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APPENDIX O
ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a "N/A" value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognommal Distribution Test with Detected Values Only
Shapiro Witk Test Statistic 1 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 200.9 Mean
SD 907.2 SD
95% DU/2 (t) UCL 5423 95% H-Stat(DL/2) UCL
Maximum Likelhood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale
SD in Log Scale
Mean in Onginal Scale
SD in Onginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)
Theta Star N/A
nu star N/A
A-D Test Statistic 0 368 Nonparametric Statistics
5% A-D Critical Value N/A Kaplan-Meier (KM) Method
K-S Test Statistic N/A Mean
5% K-S Critical Value N/A SD
Data not Gamma Distributed at 5% Significance Leve! SE of Mean
95% KM (t) UCL
Assuming Gamma Distribution 95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL
Minimum N/A 95% KM (bootstrap t) UCL
Maximum N/A 95% KM (BCA) UCL
Mean N/A 95% KM (Percentile Bootstrap) UCL
Median N/A 95% KM (Chebyshev) UCL

N/A

0 606
2.106
7101

N/A
N/A
N/A
N/A
N/A
N/A

200.7
885.3
273.2
671.9
650.1
2953
200.7
N/A

4160
1392
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APPENDIX O
ProUCL Output — Downgradient Former Building 220 Groundwater (Residential)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

SD N/A 97.5% KM (Chebyshev) UCL
k star N/A 99% KM (Chebyshev) UCL
Theta star N/A
Nu star N/A Potential UCLs to Use
AppChi2 N/A 99% KM (Chebyshev) UCL
95% Gamma Approximate UCL N/A
95% Adjusted Gamma UCL N/A

Note: DL/2 is not a recommended method.

Chloroform

General Statistics

Number of Valid Data 21 Number of Detected Data

Number of Distinct Detected Data 4 Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected 0.35 Minimum Detected

Maximum Detected 790 Maximum Detected

Mean of Detected 208.5 Mean of Detected

SD of Detected 387.8 SD of Detected

Minimum Non-Detect 1 Minimum Non-Detect

Maximum Non-Detect 20 Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: There are only 4 Distinct Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.654 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 41.05 Mean
SD 1717 SD
95% DL/2 (t) UCL 1057 95% H-Stat (DL/2) UCL

1807
2919

2919

17
80.95%

-1.05
6.672
2.947
3.157
2.996

18

85.71%

0952
0.748

0.526
1919
26.09
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APPENDIX O

ProUCL Qutput - Downgradient Former Building 220 Groundwater (Residential)

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Cntical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

cis-1,2-Dichloroethene

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

-067
2927

40.6
171.8
114.9
155.8

0.239 Data appear Gamma Distributed at 5% Significance Level

872.1
1913

0.378 Nonparametric Statistics
0.707 Kaplan-Meier (KM) Method
0.707 Mean
0419 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
790 95% KM (BCA) UCL
124.3 95% KM (Percentile Bootstrap) UCL
26 85 95% KM (Chebyshev) UCL
190.3 97.5% KM (Chebyshev) UCL
0 111 99% KM (Chebyshev) UCL
1121
4 66 Potential UCLs to Use
0.999 95% KM (t) UCL
5803
N/A

21 Number of Detected Data
8 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
1.5 Minimum Detected
281 Maximum Detected

40
167.8
42.29
1129
109.6
95.72

1335
N/A
152.8
224.3
304.1
460.8

1129

13
61.90%

0.405
5.638
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)
St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

Warning: There are only 8 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set
the resuiting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic
5% A-D Ciritical Value
K-S Test Statistic
5% K-S Critical Value

N/A

Data appear Gamma Distributed at 5% Significance Level

85.23 Mean of Detected 3.11
114.9 SD of Detected 2.063
1 Minimum Non-Detect 0
5 Maximum Non-Detect 1.609
Number treated as Non-Detect 15
Number treated as Detected 6
Single DL Non-Detect Percentage 71.43%
Lognormal Distribution Test with Detected Values Only
0.745 Shapiro Wilk Test Statistic 0.911
0.818 5% Shapiro Wilk Critical Value 0.818
Data appear Lognormal at 5% Significance Level
Assuming Lognormal Distribution
DL/2 Substitution Method
33.16 Mean 1.062
79.83 SD 2.135
63.2 95% H-Stat (DL/2) UCL 47.57
Log ROS Method
Mean in Log Scale -0781
SD in Log Scale 3.762
Mean in Original Scale 32.58
SD in Onginal Scale 8008
95% Percentile Bootstrap UCL 6154
95% BCA Bootstrap UCL 72.29
Data Distribution Test with Detected Values Only
0 383 Data appear Gamma Distributed at 5% Significance Level
2228
6.121
0.378 Nonparametric Statistics
0.766 Kaplan-Meier (KM) Method
0.766 Mean 33.4
0.31 SD 77 81
SE of Mean 18.15
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

SD

k star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DU/2 is not a recommended method.

Tetrachloroethene

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
502 95% KM (BCA) UCL
123.2 95% KM (Percentile Bootstrap) UCL
64.62 95% KM (Chebyshev) UCL
148.7 97.5% KM (Chebyshev) UCL
0.179 99% KM (Chebyshev) UCL
688.4
7 519 Potential UCLs to Use
246 95% KM (t) UCL
376.7
413.1

21 Number of Detected Data
9 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
0 64 Minimum Detected
34900 Maximum Detected
9006 Mean of Detected
13590 SD of Detected
1 Minimum Non-Detect
5 Maximum Non-Detect

Note- Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

Waming: There are only 9 Detected Values in this data

Number treated as Detected
Single DL Non-Detect Percentage

Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful resuits.

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Lognormal Distribution Test with Detected Values Only

0 717 Shapiro Wilk Test Statistic
0.829 5% Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

64.7
63.25
63.31
134.5
69.84
66.38
1125
146.8

214

12
57.14%

-0.446
10 46
47
4.82
1.609
16

76.19%

0.79
0.829
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APPENDIX O

ProUCL Output ~ Downgradient Former Building 220 Groundwater (Residential)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

trans-1,2-Dichloroethene
General Statistics

Number of Valid Data
Number of Distinct Detected Data

N/A

Assuming Lognormal Distribution
DL/2 Substitution Method

3860 Mean

9733 SD

7523 95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

0.188 Data do not follow a Discernable Distribution (0.05)

47871
3 386

0.938 Nonparametric Statistics
0.855 Kaplan-Meier (KM) Method
0.855 Mean
0.308 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
34900 95% KM (BCA) UCL
9799 95% KM (Percentile Bootstrap) UCL
7902 95% KM (Chebyshev) UCL
9280 97.5% KM (Chebyshev) UCL
0.331 99% KM (Chebyshev) UCL
29599
13.91 Potential UCLs to Use
6506 99% KM (Chebyshev) UCL
20943
22265

0.64

21 Number of Detected Data
4 Number of Non-Detect Data
Percent Non-Detects

2.01
3.918
1093990

1.338
4.662
3861
9732
7551
8845

3860
9498
2198
7652
7476
7523
15195
8001
7554
13443
17589
25734

25734

17
80.95%
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APPENDIX O

ProUCL Output — Downgradient Former Building 220 Groundwater (Residential)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Note' Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

Log-transformed Statistics
0.54 Minimum Detected
12 Maximum Detected
3.518 Mean of Detected
5.658 SD of Detected
1 Minimum Non-Detect
50 Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected
Single DL Non-Detect Percentage

Waming: There are only 4 Distinct Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

Lognormal Distribution Test with Detected Values Only
0.655 Shapiro Wilk Test Statistic
0.748 5% Shapiro Wilk Cntical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
3 17 Mean
5887 SD
5386 95% H-Stat(DUL/2) UCL
N/A Log ROS Method
Mean in Log Scale
8D in Log Scale
Mean in Original Scale
8D in Oniginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

0.33 Data appear Lognormal at 5% Significance Level
10 67
2.637

-0.616
2.485
0.321
1.461

3.912

21
0

100.00%

0.758
0.748

0.212
1.236
5.418

-0.177
0 964
1.483
2517
2.514

314
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)

St. Louis Ordnance Plant, Former Hanley Area, St. Lous, Missouri

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

sD

k star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Trichloroethene

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

0 744 Nonparametric Statistics
0.674 Kaplan-Meier (KM) Method
0 674 Mean
0.407 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
12 95% KM (BCA) UCL
3.168 95% KM (Percentile Bootstrap) UCL
3.452 95% KM (Chebyshev) UCL
2 852 97.5% KM (Chebyshev) UCL
0.221 99% KM (Chebyshev) UCL
14.33
9.284 Potential UCLs to Use
35 95% KM (BCA) UCL
8.405
N/A

21 Number of Detected Data
11 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
0 41 Minimum Detected
1620 Maximum Detected
392 5 Mean of Detected
632.1 SD of Detected
1 Minimum Non-Detect
5 Maximum Non-Detect

Note. Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Only

Shaptro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Number treated as Detected
Single DL Non-Detect Percentage

Lognormal Distribution Test with Detected Values Only

0.663 Shapiro Wilk Test Statistic
0.85 5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

1285
2.531
0.678
2.454
24
2.341
8.41
12
3.137
4.239
5.518
8.029

12

11
10
47.62%

-0 892
7.39
3.494
2955
1.609
12

57.14%

0928
085
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APPENDIX O

ProUCL Output - Downgradient Former Building 220 Groundwater (Residential)

St. Louis Ordnance Plant, Former Hanley Area, St Lows, Missourn

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method N/A
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Cnitical Value

K-S Test Statistic

5% K-S Cntical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DLJ2 is not a recommended method.

Assuming Lognormal Distribution
DL/2 Substitution Method

206 1 Mean

4898 SD

390.5 95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

1.73
2.869
1365

1.242
3.42
206
489.8
399.6
447.2

0.265 Data appear Gamma Distributed at 5% Significance Level

1480
5833

0 576 Nonparametric Statistics
0.828 Kaplan-Meier (KM) Method
0.828 Mean
0277 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
0.41 95% KM (bootstrap t) UCL
1620 95% KM (BCA) UCL
399.5 95% KM (Percentile Bootstrap) UCL
311.8 95% KM (Chebyshev) UCL
454.5 97 5% KM (Chebyshev) UCL
0.448 99% KM (Chebyshev) UCL
892.5
18 8 Potential UCLs to Use
9973 95% KM (BCA) UCL
753.3
792.4

2058
478.1
109.4
394.6
385.8
3902
521.1
399.25
396 1
682 8
8892
1295

399.25
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APPENDIX O

ProUCL Output - Off-Site Groundwater
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

Raw Statistics using Detected Observations

Variable Num Ds | NumNDs | % NDs | Minimum | Maximum| Mean Median SD MAD/0.675 | Skewness Ccv
1,2-Dichloroethane (EDC) 3 9 75.00% 3 150] 84.33333 100| 74.74178 74.128984 -0.901804| 0.886266
cis-1,2-Dichloroethene 6 6 50 00% 1.5 82.2| 25.13333 97| 32.48456 12.008895] 1.4134023| 1292489
Tetrachloroethene 4 8 66.67% 2.9 9440 4286.7| 3851.95] 4996.68 5705.7821] 0 1039518| 1.165624
Trichloroethene 6 6 50 00% 5.1 129} 42.78333 17.4] 51.08504 17.716827 1.269906| 1.194041




APPENDIX O
ProUCL Output - Off-Site Groundwater
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Full Precision ON

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

1,2-Dichloroethane (EDC)

General Statistics

Number of Valid Samples 12 Number of Detected Data 3
Number of Unique Samples 3 Number of Non-Detect Data 9
Percent Non-Detects 75.00%
Raw Statistics Log-transformed Statistics
Minimum Detected 3 Minimum Detected 1.0986123
Maximum Detected 150 Maximum Detected 5 0106353
Mean of Detected 84.333333 Mean of Detected 35714726
SD of Detected 74.741778 SD of Detected 2.1511344
Minimum Non-Detect 1 Minimum Non-Detect 0
Maximum Non-Detect 5 Maximum Non-Detect 1.6094379
Note: Data have multiple DLs - Use of KM Method 1s recommended  Number treated as Non-Detect 10
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.967029 Shapiro Wilk Test Statistic 0 826798
5% Shapiro Wilk Critical Value 0 767 5% Shapiro Wilk Critical Value 0.767
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 21791667 Mean 0.6412474
sD 49.382302 SD 2.0808429
95% DL/2 (t) UCL 47 392799 95% H-Stat (DL/2) UCL 96.789965
Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -2.151452
SD in Log Scale 4.2401613
Mean in Original Scale 21.170981
SD in Original Scale 49.663307
95% Percentile Bootstrap UCL 46.102266
95% BCA Bootstrap UCL 54.265212
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APPENDIX O
ProUCL Output - Off-Site Groundwater

St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

cis-1,2-Dichloroethene

General Statistics
Number of Valid Samples
Number of Unique Samples

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Note- Data have muitiple DLs - Use of KM Method 1s recommended

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

N/A
N/A
N/A

Data Distribution Test with Detected Values Only
Data appear Normal at 5% Significance Level

0.4528902 Nonparametric Statistics

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97 5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL
95% KM (Percentile Bootstrap) UCL

12 Number of Detected Data
6 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
1.5 Minimum Detected
82 2 Maximum Detected

25 133333 Mean of Detected
32.48456 SD of Detected

1 Minimum Non-Detect
5 Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected
Single DL Non-Detect Percentage

23 333333
46.598164
16.474939
52.920425
50.432196
86.868578
33.16672
N/A

150
95.145927
126.21929
187.25691

52.920425
150

50.00%

0 4054651
4 4091553
2.2861975
1.64363

0
1.6094379

66.67%
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APPENDIX O
ProUCL Output - Off-Site Groundwater

St. Louis Ordnance Plant, Former Hanley Area, St. Louss, Missoun

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Cntical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Lognormal Distribution Test with Detected Values Only

0.785588 Shapiro Wilk Test Statistic
0.788 5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
12.983333 Mean
25.318044 SD
26 108898 95% H-Stat (DL/2) UCL

N/A Log ROS Method
Mean in Log Scale
SD in Log Scale
Mean in Original Scale
SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

09098064
0.788

0.930645
18516932
34.510195

00520671
2.7297607
12.661143
25.482678
25 467754
29.989225

0.4365865 Data appear Gamma Distributed at 5% Significance Level

57.567824
52390377

0 3747013 Nonparametric Statistics
0.7268775 Kaplan-Meier (KM) Method
0 7268775 Mean
0 3454944 SD
SE of Mean
95% KM (t) UCL
95% KM (2) UCL
95% KM (jackknife) UCL
0 95% KM (bootstrap t} UCL
82.2 95% KM (BCA) UCL
20 562192 95% KM (Percentile Bootstrap) UCL
9.7 95% KM (Chebyshev) UCL
24.621813 97.5% KM (Chebyshev) UCL
0.2602139 99% KM (Chebyshev) UCL
79.02035
6.2451331 Potential UCLs to Use
1.7663901 95% KM (t) UCL
72.698337
89 907737

13 319048
24 067902
7.6109421
26 987422
25 837933
26 281115
79.502498
29.766667
27.733333
46.494375
60.849366
89.046965

26.987422
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APPENDIX O
ProUCL Output — Off-Site Groundwater

St Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Tetrachloroethene

General Statistics
Number of Valid Samples
Number of Unique Samples

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

12 Number of Detected Data 4
4 Number of Non-Detect Data 8

Percent Non-Detects 66.67%

Log-transformed Statistics

2.9 Minimum Detected 1.0647107
9440 Maximum Detected 9 1527113
4286.7 Mean of Detected 5.1318435
4996 6801 SD of Detected 4.5276514

1 Minimum Non-Detect 0

5§ Maximum Non-Detect 1.6094379
Number treated as Non-Detsct 10
Number treated as Detected 2
Single DL Non-Detect Percentage 83.33%

Lognormal Distribution Test with Detected Values Only

0.8072481 Shapiro Wilk Test Statistic 0.7586616
0.748 5% Shapiro Wilk Critical Value 0.748
Data appear Lognormal at 5% Significance Level
Assuming Lognormal Distribution
DL/2 Substitution Method
1429.5792 Mean 1.5405836
3355.8535 SD 3.5999261
3169.3451 95% H-Stat (DL/2) UCL 2171767.9
N/A Log ROS Method
Mean in Log Scale -3.362231
SD in Log Scale 7.3315961
Mean in Onginal Scale 1428 8093
SD in Original Scale 3356.1645
95% Percentile Bootstrap UCL 3002.002
95% BCA Bootstrap UCL 3498.6595

Data Distribution Test with Detected Values Only
0.2226037 Data appear Normal at 5% Significance Level
19257.093
1.7808295
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APPENDIX O
ProUCL Output - Off-Site Groundwater

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missoun

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.6724766 Nonparametric Statistics
0.7257779 Kaplan-Meier (KM) Method
0.7257779 Mean

0.4228891 SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
sD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Trichloroethene

General Statistics
Number of Valid Samples
Number of Unique Samples

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

95% KM (t) UCL

95% KM (z) UCL

95% KM (jackknife) UCL

2.9 95% KM (bootstrap t) UCL
11704.671 95% KM (BCA) UCL
5030.0816 95% KM (Percentile Bootstrap) UCL
3756.7372 95% KM (Chebyshev) UCL
3607.3066 97.5% KM (Chebyshev) UCL
04612791 99% KM (Chebyshev) UCL
10904.638
11.070699 Potential UCLs to Use
46215036 95% KM (t) UCL
12049.437 95% KM (Percentile Bootstrap) UCL
N/A

12 Number of Detected Data
6 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
5.1 Minmum Detected
129 Maximum Detected
42.783333 Mean of Detected
51.085043 SD of Detected
1 Minimum Non-Detect
5 Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended  Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Cntical Value
Data not Normal at 5% Significance Level

Number treated as Detected
Single DL Non-Detect Percentage

Lognormal Distribution Test with Detected Values Only

0 7843657 Shapiro Wilk Test Statistic
0.788 5% Shapiro Wilk Cnitical Value

Data appear Lognormal at 5% Significance Level

1430.8542
3212.4182
1070.8061
3353.8985
3192.1734
3169.8254
7755253 8
N/A

7990
6098.3896
8118.0359
12085.24

3353.8985
7990

50.00%

1.6292405
4.8598124
3.0608968
1.3327665

0
1.6094379

50.00%

0.8997857
0788
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APPENDIX O
ProUCL Output - Off-Site Groundwater

St. Louis Ordnance Plant, Former Hanley Area, St. Lours, Missoun

Assuming Normal Distribution
DL/2 Substitution Method
Mean
sD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic
5% A-D Cntical Value
K-S Test Statistic
5% K-S Cntical Value

Assuming Lognormal Distribution
DL/2 Substitution Method
21.808333 Mean
40 822397 SD
42971777 95% H-Stat (DL/2) UCL

N/A Log ROS Method
Mean in Log Scale
SD in Log Scale
Mean in Original Scale
8D in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

1.3179946
20778574
106.19625

1.0570936
2.4013271
21.691424
40.886054
42.602783
48.202214

0534756 Data appear Gamma Distributed at 5% Significance Level

80.005339
6 4170718

0.4610275 Nonparametric Statistics
0.7186979 Kaplan-Meier (KM) Method
0.7186979 Mean

0.3424382 SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
51 95% KM (bootstrap t) UCL
129 95% KM (BCA) UCL
42.783333 95% KM (Percentile Bootstrap) UCL
32.530778 95% KM (Chebyshev) UCL
37.47199 97.5% KM (Chebyshev) UCL
1.0900632 99% KM (Chebyshev) UCL
39.24849
26.161516 Potential UCLs to Use
15503774 95% KM (t) UCL
72.193832
78.467708

23 941667
37 978622
12.009895
45 510054
43.696186
44.259685

139.025
51233333
46.566667
76.291585
98.943437
143.43861

45.510054
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APPENDIX O

ProUCL Qutput — On-Site Groundwater (Excluding Area Downgradient of Former Building 220)
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Summary Statistics for Raw Dataset with NDs

Raw Statistics usiLg Detected Observations

Variable

Num Ds

NumNDs

% NDs

Minimum | Maximum| Mean Median

SD

MAD/0.675

Skewness

CcV

1,2-Dichloroethane (EDC)

40 00%

3.3 189]| 65 56667 4.4

106.8978

1.6308377

1.7318445

1.630368




APPENDIX O

ProUCL Output - On-Site Groundwater (Excluding Area Downgradient of Former Building 220)
St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
Full Precision ON
Confidence Coefficient 95%

Number of Bootstrap Operations

1,2-Dichloroethane (EDC)

General Statistics
Number of Valid Samples
Number of Unique Samples

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 () UCL

Maximum Likelihood Estimate(MLE) Method
Mean
SD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

5 Number of Detected Data
3 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
3.3 Minimum Detected
189 Maximum Detected
65 566667 Mean of Detected
106.89782 SD of Detected
1 Minimum Non-Detect
1 Maximum Non-Detect

Lognormal Distribution Test with Detected Values Only

0 754428 Shapiro Wilk Test Statistic
0.767 5% Shapiro Wilk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
39.54 Mean
83.568373 SD
119.21329 95% H-Stat (DL/2) UCL

Log ROS Method
6 3732987 Mean in Log Scale
106.958 SD in Log Scale
108.34604 Mean in Original Scale
120 89273 SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
N/A Data appear Lognormal at 5% Significance Level
N/A
N/A

2000

40.00%

1.1938225
5241747
2.6390913
2.258551
0

0

0.8029994
0.767

1.3061959
2.4252155
390826.63

0.0217896
4.0023119
39.353637
83.677521
114.06132

114.94
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APPENDIX O

ProUCL Output - On-Site Groundwater (Exciuding Area Downgradient of Former Building 220)

St Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

A-D Test Statistic 0.5479503 Nonparametric Statistics
5% A-D Critical Value N/A Kaplan-Meier (KM) Method
K-S Test Statistic N/A Mean

5% K-S Critical Value N/A SD

Data not Gamma Distributed at 5% Significance Lavel SE of Mean

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum N/A
Maximum N/A
Mean N/A
Median N/A
SD N/A
k star N/A
Theta star N/A
Nu star N/A
AppChi2 N/A

95% Gamma Approximate UCL N/A

95% Adjusted Gamma UCL N/A

Waming: Recommended UCL exceeds the maximum observation
Note: DL/2 is not a recommended method.

95% KM (t) UCL

95% KM (z) UCL

95% KM (jackknife) UCL

95% KM (bootstrap t) UCL

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
99% KM (Chebyshev) UCL

40.66
74.171224
40.625252
127.26678
107.48259
119.52224
6681.1622

189
189
217.74137
294.36462
444.87616

44487616
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APPENDIX O

ProUCL Output - Sitewide Soil (0-2 ft bgs)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

Raw Statistics using Detected Observations
Variable Num Ds | NumNDs| % NDs | Minimum | Maximum | Mean | Median SD MAD/0.675 Skewness CcvV
Arsenic (mg/kg) 75 3 385% 4 363 9.498 8 11 4 989 2.829 2.659 0.525
Benzo(a)pyrene (mg/kg) _ 17 0 0.00% 0.0472 0.505 0.188 0.143 015 0.0958 1.263 0.797
Lead (mg/kg) 99 0 000% 11.9 1416 137.8 65.9 2329 55 68 3.697 169
Tetrachloroethene (mg/kg) 9 0 000% 0.0012 6.4 0.777 0.052 2111 0.0753 2.99 2.717
Trichloroethene (mg/kg) 6 3 3333% 0.0011 0.81 0.238] 0.0115 0.365 00146 1122 1.535




APPENDIX O
ProUCL Output - Sitewide Soil (0-2 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations

Arsenic (mg/kg)

General Statistics

Number of Valid Data

Number of Distinct Detected Data
Number of Missing Values

Raw Statistics
Mintmum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only
Lilliefors Test Statistic

5% Lilliefors Cntical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean
SD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

78 Number of Detected Data
67 Number of Non-Detect Data
46 Percent Non-Detects

Log-transformed Statistics
4 Minimum Detected
36.3 Maximum Detected
9.498 Mean of Detected
4,989 SD of Detected
0.25 Minimum Non-Detect
0 25 Maximum Non-Detect

Lognormal Distribution Test with Detected Values Only

0.173 Lilliefors Test Statistic
0 102 5% Lilliefors Cntical Vatue
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method

9.138 Mean

5217 SD

10.12 95% H-Stat (DL/2) UCL

Log ROS Method
9.057 Mean in Log Scale
5.352 SD in Log Scale
10.07 Mean in Onginal Scale
10.06 SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

5.106 Data appear Lognormal at 5% Significance Level
186
765.9

2000

75

3.85%

1.386
3.592
2.154
0.419
-1.386
-1.386

0.0933
0102

1.991
0.917
1192

2.115
0.456
9253
5.044
10.24
10.42
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APPENDIX O
ProUCL Output - Sitewide Soil (0-2 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Ciritical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Benzo(a)pyrene (mg/kg)

General Statistics

Number of Valid Data

Number of Distinct Detected Data
Number of Missing Values

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

1.584 Nonparametric Statistics
0.754 Kaplan-Meier (KM) Method
0.754 Mean
0.103 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t}) UCL
36.3 95% KM (BCA) UCL
9.149 95% KM (Percentile Bootstrap) UCL
8.07 95% KM (Chebyshev) UCL
5 198 97.5% KM (Chebyshev) UCL
1.267 99% KM (Chebyshev) UCL
7223
197.6 Potential UCLs to Use
166 1 95% KM (BCA) UCL
10.89
10.92

17 Number of Detected Data
17 Number of Non-Detect Data
36 Percent Non-Detects

Log-transformed Statistics
0.0472 Minimum Detected
0.505 Maximum Detected
0.188 Mean of Detected
0.15 SD of Detected
N/A Minimum Non-Detect
N/A Maximum Non-Detect

Lognormal Distribution Test with Detected Values Only
0.802 Shapiro Wilk Test Statistic
0.892 5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

9 287
4973
0.567
10.23
10.22
10.22
10.49
10.33
10.35
11.76
12.83
14.93

10.33

17

0.00%

-3.053
-0 683
-1939
0741
N/A
N/A

0.939
0.892
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APPENDIX O
ProUCL Output - Sitewide Soil (0-2 ft bgs)
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missoun

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method N/A
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Cntical Value

K-S Test Statistic

5% K-S Cntical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Mmnimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Lead (mg/kg)

General Statistics

Number of Valid Data

Number of Distinct Detected Data
Number of Missing Values

Assuming Lognormal Distribution
DL/2 Substitution Method
0.188 Mean
0.15 SD
0.252 95% H-Stat(DL/2) UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

-1939
0.741
0.29

N/A
N/A
N/A
N/A
N/A
N/A

1.699 Data appear Gamma Distributed at 5% Significance Level

0.111
5777

0.651 Nonparametric Statistics
0.749 Kaplan-Meier (KM) Method
0.749 Mean
0.212 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
0.505 95% KM (BCA) UCL
0188 95% KM (Percentile Bootstrap) UCL
0.143 95% KM (Chebyshev) UCL
0.15 97.5% KM (Chebyshev) UCL
1 699 99% KM (Chebyshev) UCL
0.1
57.77 Potential UCLs to Use
413 95% KM (Chebyshev) UCL
0.263
0273

00472

99 Number of Detected Data
97 Number of Non-Detect Data
25 Percent Non-Detects

0.188
0 146
00364
0.252
0248
0 252
0275
025
0.249
0.347
0415
0.55

0.347

99
@
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APPENDIX O
ProUCL OQutput - Sitewide Soil (0-2 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only
Lilliefors Test Statistic

5% Lilliefors Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data
Minimum

Maximum

Mean

Log-transformed Statistics
11.9 Minmum Detected
1416 Maximum Detected
137.8 Mean of Detected
232.9 SD of Detected

N/A Minimum Non-Detect
N/A Maximum Non-Detect

N/IA

Lognormal Distribution Test with Detected Values Only

0 302 Lilliefors Test Statistic
0 089 5% Lilhefors Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method

137.8 Mean

2329 SD

176.7 95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SDin Log Scale

Mean in Original Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

0.87 Data appear Lognormal at 5% Significance Level
158 4
172.2

5.086 Nonparametric Statistics
0 788 Kaplan-Meier (KM) Method
0.788 Mean
0.093 SD
SE of Mean

95% KM (t) UCL

95% KM (z) UCL

95% KM (jackknife) UCL

11.9 95% KM (bootstrap t} UCL

1416 95% KM (BCA) UCL
137.8 95% KM (Percentile Bootstrap) UCL

2477
7.256
4,268
1.03
N/A
N/A

0.0792
0089

4.268
1.03
153.2

N/A
N/A
N/A
N/A
N/A
N/A

137.8
2317
23.41
176.7
176.3
176.7
194 8

179
176 8
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APPENDIX O
ProUCL Output - Sitewide Sail (0-2 ft bgs)
St Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Median 65.9 95% KM (Chebyshev) UCL
SD 232.9 97.5% KM (Chebyshev) UCL
k star 0 87 99% KM (Chebyshev) UCL
Theta star 158.4
Nu star 172.2 Potential UCLs to Use
AppChi2 1429 95% KM (Chebyshev) UCL
95% Gamma Approximate UCL 166.1
95% Adjusted Gamma UCL 166.6

Note: DL/2 is not a recommended method.

Tetrachloroethene (mg/kg)

General Statistics

Number of Valid Data 9 Number of Detected Data
Number of Distinct Detected Data 8 Number of Non-Detect Data
Number of Missing Values 53 Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0012 Minimum Detected
Maximum Detected 6.4 Maximum Detected

Mean of Detected 0.777 Mean of Detected

SD of Detected 2.111 SD of Detected

Minimum Non-Detect N/A Minmum Non-Detect
Maximum Non-Detect N/A Maximum Non-Detect

Waming: There are only 9 Detected Values in this data
Note: it should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful resuits.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0 425 Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.777 Mean
SD 2111 SD
95% DL/2 (t) UCL 2085 95% H-Stat(DL/2) UCL

239.8
284
3707

239.8

0.00%

-6.725
1.856
-3.195
2712
N/A
N/A

0.95
0829

-3.185
2.712
2323
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APPENDIX O
ProUCL Output - Sitewide Soil (0-2 ft bgs})

St. Louis Ordnance Plant, Former Hanley Area, St. Louss, Missouri

Maximum Likelihood Estimate(MLE) Method
MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star
nu star

A-D Test Statistic
5% A-D Cntical Value
K-S Test Statistic
5% K-S Cntical Value

N/A

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

N/A
N/A
N/A
N/A
N/A
N/A

0 236 Data Follow Appr. Gamma Distribution at 5% Significance Level

3.295
4.244

0 85 Nonparametric Statistics
0.829 Kaplan-Meier (KM) Method
0.829 Mean
0.305 SD

Data follow Appr. Gamma Distribution at 5% Significance Level = SE of Mean

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

SD

k star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 Is not a recommended method.

Trichloroethene (mg/kg)

General Statistics

Number of Valid Data

Number of Distinct Detected Data
Number of Missing Values

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

95% KM (t) UCL

95% KM (z) UCL

95% KM (jackknife) UCL

0.0012 95% KM (bootstrap t) UCL
6.4 95% KM (BCA) UCL

0.777 95% KM (Percentile Bootstrap) UCL
0.052 95% KM (Chebyshev) UCL
2.111 97.5% KM (Chebyshev) UCL
0.236 99% KM (Chebyshev) UCL
3.295
4 244 Potential UCLs to Use
0.821 95% KM (Chebyshev) UCL
4.019
5.934

9 Number of Detected Data
6 Number of Non-Detect Data
53 Percent Non-Detects

Log-transformed Statistics
0.0011 Minimum Detected
0.81 Maximum Detected
0.238 Mean of Detected

0.777

199
0.704
2.085
1.934
2.085
3197
2.191
2,163
3.844

5.17
71.777

3.844

3333%

-6 812
-0211
-3.795
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APPENDIX O
ProUCL Output - Sitewide Soil (0-2 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method 1s recommended

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

Waming: There are only 6 Detected Values in this data

Note: it should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic
5% A-D Cntical Value
K-S Test Statistic
5% K-S Critical Value

N/A

0.365 SD of Detected 2.811
0.006 Minimum Non-Detect -5.116
0.0065 Maximum Non-Detect -5.036
Number treated as Non-Detect 5
Number treated as Detected 4
Single DL Non-Detect Percentage 55.56%
Lognommal Distribution Test with Detected Values Only
0 707 Shapiro Wilk Test Statistic 0.877
0.788 5% Shapiro Witk Critical Value 0.788
Data appear Lognormal at 5% Significance Level
Assuming Lognormal Distribution
DL/2 Substitution Method
0 16 Mean -4.454
0311 8D 2432
0353 95% H-Stat(DL/2) UCL 1059
Log ROS Method
Mean in Log Scale -4.763
SD in Log Scale 2.655
Mean in Onginal Scale 0.159
SD in Onginal Scale 0.312
95% Percentile Bootstrap UCL 0.338
95% BCA Bootstrap UCL 0.378
Data Distribution Test with Detected Values Only
0 258 Data appear Gamma Distributed at 5% Significance Level
0922
3.094
0.617 Nonparametric Statistics
0 769 Kaplan-Meier (KM) Method
0.769 Mean 0.159
0357 SD 0.294
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APPENDIX O
ProUCL Output - Sitewide Soil (0-2 ft bgs)
St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Data appear Gamma Distributed at 5% Significance Level SE of Mean
95% KM (t) UCL

Assuming Gamma Distribution 95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL
Minimum 0.0011 95% KM (bootstrap t) UCL
Maximum 081 95% KM (BCA) UCL
Mean 0.198 95% KM (Percentile Bootstrap) UCL
Median 0.119 95% KM (Chebyshev) UCL
sD 0.294 97.5% KM (Chebyshev) UCL
k star 0.344 99% KM (Chebyshev) UCL
Theta star 0.575
Nu star 6.195 Potential UCLs to Use
AppChi2 1.74 95% KM (BCA) UCL

95% Gamma Approximate UCL 0.705

95% Adjusted Gamma UCL 0.951

Note: DL/2 is not a recommended method.

0.107
0.359
0335
0.352
9.341
0378
0337
0627
0.829
1.226

0.378
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APPENDIX O

ProUCL Output - Sitewide Soil (0-10 ft bgs)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missoun

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

Raw Statistics using Detected Observations

Variable

Num Ds | NumNDs | % NDs | Minimum | Maximum| Mean Median SD MAD/0.675 | Skewness Ccv
Arsenic (mg/kg) 94 3 3.09% 4 36.3 8 956 7.5 4.61 2.372 2.963 0.515
Benzo(a)pyrene (mg/kg) 36 0 0 00% 0.0039 0.505 0.145 0.099 0.129 0.0792 1.49 0.894
Lead (mg/kg) 119 0 0.00% 7.37 1416 123.5 56.14 215.3 46.3 4.056 1744
Tetrachloroethene {(mg/kg) 17 1 5 56% 0.00046 6.4 0.771 0.048 1.866 0.0694 2 659 2421
Trichloroethene (mgrkg) 13 5 27 78% 0.0011 0 81 0172 0032 0.276 0.0378 1.606 1.599




APPENDIX O
ProUCL Output — Sitewide Soil (0-10 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations

Arsenic (mg/kg)

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only
Liliefors Test Statistic

5% Lilliefors Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean
sD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

97 Number of Detected Data
85 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
4 Minimum Detected
36.3 Maximum Detected
8.956 Mean of Detected
4.61 SD of Detected
0.25 Minimum Non-Detect
0.25 Maximum Non-Detect

Lognormal Distribution Test with Detected Values Only

0.194 Lilliefors Test Statistic
0.0914 5% Lilefors Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method

8.683 Mean

4,791 SD

9.491 95% H-Stat (DL/2) UCL

Log ROS Method
8 625 Mean in Log Scale
4.89 SD in Log Scale
9.449 Mean in Original Scale
9 447 SD in Onginal Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
5.602 Data do not follow a Discernable Distribution (0.05)
1.599
1053

2000

w

3.09%

1386
3592
2.103
0.396
-1.386
-1 1386

0.108
00914

1.974
0826
10.53

2.073
0.425
8.776

465
9.592
9.766
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APPENDIX O
ProUCL Output - Sitewide Soil (0-10 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Cntical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

sSD

k star

Theta star

Nu star

AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Benzo{a)pyrene (mg/kg)

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student’s-t UCL
95% UCLs (Adjusted for Skewness)

2.746 Nonparametric Statistics
0.754 Kaplan-Meier (KM) Method
0.754 Mean
0.0925 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
36.3 95% KM (BCA) UCL
8.692 95% KM (Percentile Bootstrap) UCL
7.4 95% KM (Chebyshev) UCL
4 775 97.5% KM (Chebyshev) UCL
1526 99% KM (Chebyshev) UCL
5.698
296 Potential UCLs to Use
257.1 95% KM (BCA) UCL
10.01
10.03

36 Number of Distinct Observations

Log-transformed Statistics

0.0039 Minimum of Log Data

0 505 Maximum of Log Data

0 145 Mean of log Data

0 099 SD of log Data

0129

0.894

1.49

Lognormal Distribution Test
0.826 Shapiro Wilk Test Statistic
0 935 Shapiro Wilk Cniticat Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.181 95% H-UCL
95% Chebyshev (MVUE) UCL

8 803
4.595
0.469
9.582
9.574
9.581
9.788

9.71
9635
10.85
11.73
13.47

9.71

36

-5.547
-0 683
-2 339

1.007

0.959
0935

0241
0.28
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APPENDIX O
ProUCL Output — Sitewide Soil (0-10 ft bgs)
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value

Kolmogorov-Smimov Test Statistic

Kolmogorov-Smimov 5% Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Lead (mg/kg)

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Lilliefors Test Statistic

Lilliefors Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL

0.186 97.5% Chebyshev (MVUE) UCL 0348
0.182 99% Chebyshev (MVUE) UCL 0.461
Data Distribution
1.281 Data appear Gamma Distributed at 5% Significance Level
0113
92.24
71.1 Nonparametric Statistics
0.0428 95% CLT UCL 018
70.25 95% Jackknife UCL 0181
95% Standard Bootstrap UCL 0.179
0.267 95% Bootstrap-t UCL 0.188
0.769 95% Hall's Bootstrap UCL 0.188
0.083 95% Percentile Bootstrap UCL 0 181
0.15 95% BCA Bootstrap UCL 0185
95% Chebyshev(Mean, Sd) UCL 0.239
97.5% Chebyshev(Mean, Sd) UCL 0.279
99% Chebyshev(Mean, Sd) UCL 0.358
0.188
0.19
Use 95% Approximate Gamma UCL 0.188
119 Number of Distinct Observations 117
Log-transformed Statistics
7.37 Minimum of Log Data 1.997
1416 Maximum of Log Data 7.256
123 5 Mean of log Data 4 161
56 14 SD of log Data 103
2153
1.744
4.056
Lognormal Distribution Test
0.296 Lillefors Test Statistic 0.0737
0.0812 Lilhefors Critical Value 00812
Data appear Lognormal at 5% Significance Level
Assuming Lognormal Distribution
1562 95% H-UCL 1345
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APPENDIX O
ProUCL Output — Sitewide Soil (0-10 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St. Lous, Missouri

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Cnitical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smimov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Tetrachloroethene (mg/kg)

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Cnitical Value
Data not Normal at 5% Significance Level

95% Chebyshev (MVUE) UCL
163.8 97.5% Chebyshev (MVUE) UCL
157.4 99% Chebyshev (MVUE) UCL

Data Distribution
0.876 Data appear Lognormal at 5% Significance Level
140.9
2085
176.1 Nonparametric Statistics
0048 95% CLT UCL
1757 95% Jackknife UCL
95% Standard Bootstrap UCL
5.643 95% Bootstrap-t UCL
0788 95% Hall's Bootstrap UCL
0.145 95% Percentile Bootstrap UCL
0.0874 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
146 2
146 5

Use 95% H-UCL

18 Number of Detected Data
15 Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
0.00046 Minimum Detected
6.4 Maximum Detected
0.771 Mean of Detected
1.866 SD of Detected
0.0063 Minimum Non-Detect
0.0063 Maximum Non-Detect

Lognormal Distribution Test with Detected Values Only
0.467 Shapiro Wilk Test Statistic
0 892 5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

162.4
1858
231.8

156
156.2

156
170.3
163.6
158.5
1694
209.5
246 8
319.9

134.5

17

556%

-7.684
1.856
-3.019
2701
-5 067
-5.067

0.969
0892
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APPENDIX O
ProUCL Output - Sitewide Soil (0-10 ft bgs)

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean
SD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias corrected)

Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Cntical Value

Assuming Lognormal Distribution
DL/2 Substitution Method

0.728 Mean

1.819 SD

1.474 95% H-Stat (DL/2) UCL

Log ROS Method
0.389 Mean in Log Scale
2.081 SD n Log Scale
1.243 Mean in Onginal Scale
1.232 SD in Original Scale
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

-3.171
2.699
46

-3.237
2.779
0.728
1.819
1.481

173

0.25 Data Follow Appr. Gamma Distribution at 5% Significance Level

3.077
8.514

1.12 Nonparametric Statistics
0 86 Kaplan-Meier (KM) Method
0.86 Mean

0.229 SD

Data foilow Appr. Gamma Distribution at 5% Significance Level  SE of Mean

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
sD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

95% KM (t) UCL

95% KM (z) UCL

95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL

64 95% KM (BCA)UCL

0.728 95% KM (Percentile Bootstrap) UCL
0 038 95% KM (Chebyshev) UCL
1819 97 5% KM (Chebyshev) UCL
0 204 99% KM (Chebyshev) UCL
3.576
7.326 Potential UCLs to Use
2.351 95% KM (Chebyshev) UCL
2.267
2.551

0.728
1768
0.43
1.475
1434
1.474
6.848
1.474
1.437
2.6
34
5.001

2.6
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APPENDIX O
ProUCL Output - Sitewide Soil (0-10 ft bgs)

St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Trichloroethene (mg/kg)

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Note: Data have muitiple DLs - Use of KM Method 1s recommended

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean
SD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only
k star (bias comrected)

Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value

Data Distribution Test with Detected Values Only
0 368 Data appear Gamma Distributed at 5% Significance Level
0468
9.575

0.619 Nonparametric Statistics
0.807 Kaplan-Meier (KM) Method

18 Number of Detected Data 13
13 Number of Non-Detect Data 5
Percent Non-Detects 27.78%
Log-transformed Statistics
0.0011 Minimum Detected -6 812
0 81 Maximum Detected -0.211
0 172 Mean of Detected -3 347
0.276 SD of Detected 2.096
0.006 Minimum Non-Detect -5.116
0 0065 Maximum Non-Detect -5.036
Number treated as Non-Detect 7
Number treated as Detected 11
Single DL Non-Detect Percentage 38.89%
Lognormat Distribution Test with Detected Values Only
0.664 Shapiro Wilk Test Statistic 0.956
0.866 5% Shapiro Witk Cntical Value 0 866
Data appear Lognormal at 5% Significance Level
Assuming Lognormal Distribution
DL/2 Substitution Method
0 125 Mean -4.018
0.244 SD 2083
0.226 95% H-Stat (DL/2) UCL 0541
Log ROS Method
0 0259 Mean in Log Scale -4.272
0.334 SD in Log Scale 2.346
0.163 Mean in Oniginal Scale 0.125
0.178 SD in Original Scale 0.245
95% Percentile Bootstrap UCL 0.223
95% BCA Bootstrap UCL 0.258
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APPENDIX O
ProUCL Output — Sitewide Soil (0-10 ft bgs)
St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

K-S Test Statistic
5% K-S Cntical Value
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
sD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

0.807 Mean
0.253 SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
1E-09 95% KM (bootstrap t) UCL
081 95% KM (BCA) UCL
0.124 95% KM (Percentile Bootstrap) UCL
0.0115 95% KM (Chebyshev) UCL
0.245 97.5% KM (Chebyshev) UCL
0.144 99% KM (Chebyshev) UCL
0.862
5.201 Potential UCLs to Use
1246 95% KM (Chebyshev) UCL
052
0604

0.125
0.238
0.0583
0.226
0.221
0.225
0277
0232
0231
0.379
0.489
0705

0.379

Page 7 of 7



APPENDIX P
TABLE 10.1
RAGS D ADULT Lead Worksheet

Calculations of Blood Lead Concentrations — Surface Soil — Industrial Worker
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Soil (0-2)

1. Lead Screening Questions

Lead Concentration
used in Model Run

Basis for Lead
Concentration Used

Lead Screening

Concentration Basis for Lead Screening

Medium Value Units For Model Run Value Units Level
Soil 137.79 mg/kg Average Detected 800 mg/kg Recommended Soil Screening
Value Level
2. Lead Model Questions
Question Response

What lead model was used? Provide reference
and version

USEPA Adult Lead Methodology, Version dated 5/19/05

If the EPA Adult Lead Model (ALM) was not used
provide rationale for model selected.

N/A

Where are the input values located in the risk
assessment report?

Located in Appendix L, 10.2

What statistics were used to represent the
exposure concentration terms and where are the
data on concentrations in the risk assessment that
support use of these statistics?

Exposure point concentration was based on the anthmetic
mean of lead concentrations in combined surface and
subsurface soil, Appendix J, Table 3.1

What was the point of exposure and location?

Combined Surface and Subsurface Soil (0 -2 ft) — St Louis
Ordnance Plant, Former Hanley Area - St Louis, Missouri

Where are the output values located in the risk
assessment report?

Located in Appendix L, 10.2

What GSD value was used? If this is outside the
recommended range of 1.8-2.1), provide rationale
in Appendix <Y>

Default values were used' GSD = 2 0 for Northeast, GSD = 2 1
for All, White, South, and West; GSD= 2 2 for Black and
Midwest; GSD=2.3 for Mexican Values from NHANES il
Analysis (USEPA, 2002)

What baseline blood lead concentration (PbBO0)
value was used? If this is outside the default range
of 1.7 to 2 2 provide rationale in Appendix <Y>

Default values were used: PbB0 = 1 4 ug/dL for South and
West, PbBO = 1.5 ng/dL for All, White, and Midwest; PbB0 =
1 7 for Mexican, PbBO = 2 0 pg/dL for Northeast. Value from
NHANES Il (USEPA, 2002)

Was the default exposure frequency (EF, 219
days/year) used?

No A value of 250 days/year was used for the industrial
worker scenario

Was the default BKSF used (0.4 nug/dL per ug/day) | Yes
used?
Was the default absorption fraction (AF, 0.12) Yes

used?

Was the default soil ingestion rate (IR, 50 mg/day)
used?

Yes. An IR value of 50 mg/day was used

If non-default values were used for any of the
parameters listed above, where 1s the rationale for
the values located in the risk assessment report?

Discussion of parameters in Section 7.3 3

1. Attach the ALM spreadsheet output file upon which the Risk Based Remediation Goal (RBRG) was based
and description of rationale for parameters used. For additional information, see

www.epa.gov/superfund/programs/lead



http://www.epa.gov/superfund/proarams/lead

APPENDIX P

TABLE 10.1

RAGS D ADULT Lead Worksheet

Calculations of Blood Lead Concentrations — Surface Soil - Industrial Worker
St Lours Ordnance Plant, Former Hanley Area - St. Louis, Missoun

Soil (0-27)

3. Final Result

Medium Result Comment/RBRG 1
Surface An input value of 137 79 ppm in combined surface and subsurface PRG not calculated.
Soil (0 -2 | soil at SLOP (0-2) results in geometric mean blood lead levels
ft) ranging from 1.6 to 2 2 ug/dL for women of child-bearing age in

homogeneous and heterogeneous populations. These values are
below the target baseline blood lead concentration of 10 pg/dL. The
95th percentile fetal blood lead concentrations range from 4 8 to

6.8 ug/dL. The probabilities that the fetal blood lead levels exceed
10 ug/dL range from 0.4% to 1.7%. These values are below the
blood lead goal as described in the 1994 OSWER Directive of no
more than 5% of children (fetuses of exposed women) exceeding

10 ug/dL blood lead

1. Attach the ALM spreadsheet output file upon which the Risk Based Remediation Goal (RBRG) was based
and description of rationale for parameters used. For additional information, see

www.epa.gov/superfund/programs/lead


http://www.epa.gov/superfund/proqrams/lead

APPENDIX P
TABLE 10.2

Calculations of Blood Lead Concentrations (PbBs)
Surface Soil (0-2 ft) - Industrial Worker Scenario
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

USEPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/05 EDIT RED CELLS
Exposure Region OR Ethnic GSDi and PbBo Data from NHANES Ill Analysis
Variable Description of Exposure Variable Units AIll/AIl  All/White All/Black All/Mexican Northeast/All Midwest/All South/All West/All
PbS Soil lead concentration mg/gor ppm 137.79 137.79 137.79 137.79 137.79 137.79 137.79  137.79
Reetarmatemal Fetal/maternal PbB ratio -- 0.9 09 0.9 09 0.9 0.9 0.9 0.9
BKSF Biokinetic Slope Factor mg/dL per 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
mg/day
GSD, Geometric standard deviation PbB -- 24 v 2.2 23 2.0 22 2.1 A
PbB, Baseline PbB mg/dL 15 1.5 1.8 1.7 20 1.8 1.4 1.4
IRs Soil ingestion rate (including soil-derived indoor dust) g/day 0.0560  0.050 0.050 0.050 0.050 0.050 0.050 0.050
IRs:p Total ingestion rate of outdoor soil and indoor dust g/day - - - -- - -- -- --
Wy Weighting factor; fraction of IRs,p ingested as outdoor soil -- -- -- -- -- -- -- -- --
Ksp Mass fraction of soil in dust -- -- - - - - -~ -- --
AFs p Absorption fraction (same for soil and dust) -- 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
EFs p Exposure frequency (same for soil and dust) days/yr 250 250 250 250 250 250 250 250
ATs p Averaging time (same for soil and dust) days/yr 365 365 365 365 365 365 365 365
PbB,guit PbB of adult worker, geometric mean mg/dL 1.8 Nt 2.0 1.9 2.2 1.8 1.6 1.6
PbBietar, 0.95 95th percentile PbB among fetuses of adult workers mg/dL 5.4 541 6.4 6.8 6.2 5.7 4.8 5.0
PbB; Target PbB level of concern (e.g., 10 ug/dL) mg/dL 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
P(PbBy., > PbB,) Probability that fetal PbB > PbB,, assuming lognormal % 0.7% 0.5% 1.3% 1.7% 1.0% 0.9% 0.4% 0.5%

distribution

' Equation 1 does not apportion exposure between soil and dust ingestion (excludes W g, Kgp).

When IRs = IRg,p and Wg = 1.0, the equations yield the same PbBygy 0.95-

Source: USEPA (1996). Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.



APPENDIX P
TABLE 10.3
RAGS D Adult Lead Worksheet

Calculations of Blood Lead Concentrations — Subsurface Soil — Construction Worker
St. Lours Ordnance Plant, Former Hanley Area, St. Lous, Missoun

Soil (0-10)

1. Lead Screening Questions

Lead Concentration
used in Model Run

Basis for Lead
Concentration Used

Lead Screening

Concentration Basis for Lead Screening

Medium | Value Units For Model Run Value Units Level
Soil 123.48 mg/kg Average Detected 800 mg/kg Recommended Soil Screening
Value Level
2. Lead Model Questions
Question Response

What lead model was used? Provide reference
and version

USEPA Adult Lead Methodology, Version dated 5/19/05

If the EPA Adult Lead Model (ALM) was not used
provide rationale for model selected

N/A

Where are the input values located in the risk
assessment report?

Located in Appendix L, Table 10.4

What statistics were used to represent the
exposure concentration terms and where are the
data on concentrations in the risk assessment that
support use of these statistics?

Exposure point concentration was based on the arithmetic
mean of lead concentrations in combined surface and
subsurface solil; Appendix J, Table 3.2

What was the point of exposure and location?

Subsurface Soil (0 — 10 ft) — St Lows Ordnance Plant, Former
Hanley Area - St Louis, Missouri

Where are the output values located in the risk
assessment report?

Located in Appendix L, Table 10.4

What GSD value was used? If this 1s outside the
recommended range of 1.8-2 1), provide rationale
in Appendix <Y>

Default values were used GSD = 2 0 for Northeast, GSD = 2 1
for All, White, South, and West; GSD= 2 2 for Black and
Midwest, GSD=2 3 for Mexican. Values from NHANES II|
Analysis (USEPA, 2002).

What baseline blood lead concentration (PbB0)
value was used? If this 1s outside the default range
of 17 to 2 2 provide rationale in Appendix <Y>

Default values were used. PbBO = 1.4 ug/dL for South and
West; PbBO = 1.5 ug/dL for All, White, and Midwest, PbB0 =
1 7 for Mexican, PbBO = 2.0 ug/dL for Northeast Value from
NHANES 11l (USEPA, 2002).

Was the default exposure frequency (EF, 219
days/year) used?

No A value of 250 days/year was used for the construction
worker scenario.

Was the default BKSF used (0.4 ug/dL per ug/day) | Yes
used?
Was the default absorption fraction (AF, 0.12) Yes

used?

Was the default soil ingestion rate (IR, 50 mg/day)
used?

No. An IR value of 330 mg/day was used.

If non-default values were used for any of the
parameters listed above, where is the rationale for
the values localed in the nisk assessment report?

Discussion of parameters in Section 7 3.3.

1. Attach the ALM spreadsheet output file upon which the Risk Based Remediation Goal (RBRG) was based
and description of rationale for parameters used. For additional information, see

www.epa.govisuperfund/programs/lead



http://www.epa.gov/superfund/programs/lead

APPENDIX P
TABLE 10.3

RAGS D Adult Lead Worksheet
Calculations of Blood Lead Concentrations — Subsurface Soil - Construction Worker
St. Lowts Ordnance Plant, Former Hanley Area, St Louis, Missoun

Soil (0-10)

3. Final Result

Medium Result Comment/RBRG 1
Subsurface An input value of 123 48 ppm in combined surface and subsurface PRG not calculated
Soil (0 - 10 soll at SLOP (0-2') results in geometric mean blood lead levels
ft) ranging from 2 7 to 3.3 pg/dL for women of child-bearing age in

homogeneous and heterogeneous populations These values are
below the target baseline blood lead concentration of 10 pg/dL.

The 95th percentile fetal blood lead concentrations range from

8 1 to 10.7 pg/dL. The probabilities that the fetal blood lead levels
exceed 10 pg/dL range from 2.7% to 5 9% The value for one
group (All/Mexican) is above the blood lead goal as described in the
1994 OSWER Directive of no more than 5% of children (fetuses of
exposed women) exceeding 10 pg/dL blood lead ; all other values
are below the blood lead goal.

1. Attach the ALM spreadsheet output file upon which the Risk Based Remediation Goal (RBRG) was based
and description of rationale for parameters used. For additional information, see

www.epa.gov/superfund/programs/lead



http://www.epa.gov/superfund/programs/lead

APPENDIX P

TABLE 10.4

Calculations of Blood Lead Concentrations (PbBs)

Subsurface Soil (0-10 ft) - Construction Worker Scenario

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

USEPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/05 EDIT RED CELLS
Exposure Region OR Ethnic GSDi and PbBo Data from NHANES Ill Analysis
Variable Description of Exposure Variable Units All/All All/White All/BlackAll/MexicarNortheast/AlMidwest/All South/All West/All
PbS Soil lead concentration pug/gorppm 12348 123.48 12348 123.48 123.48 123.48 123.48 123.48
Ristiimaismai Fetal/maternal PbB ratio -- 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
BKSF Biokinetic Slope Factor ug/dL per 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
png/day
GSD, Geometric standard deviation PbB -- 21 2.1 & 2.3 2.0 Ry v 1 2.1
PbB, Baseline PbB pg/dL 1.6 1.6 1.8 1 7Y 4 2.0 15 1.4 1.4
IRg Soil ingestion rate (including soil-derived indoor dust) g/day 0.330 0.330 0.330 0.330 0.330 0.330 0.330 0.330
IRs+p Total ingestion rate of outdoor soil and indoor dust g/day -- - -- -~ -- -- -- --
Wy Weighting factor; fraction of IRg.p ingested as outdoor soil -- -- - -- -- - -- -- --
Ksp Mass fraction of soil in dust -- -- - -- -- -- -- -- --
AFs p Absorption fraction (same for soil and dust) -- 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
EFs p Exposure frequency (same for soil and dust) days/yr 250 250 250 250 250 250 250 250
ATs p Averaging time (same for soil and dust) days/yr 365 365 365 365 365 365 365 365
PbB,guit PbB of adult worker, geometric mean pg/dL 29 2.8 31 3.0 33 29 2.7 2.7
PbBretar, 0.95 95th percentile PbB among fetuses of adult workers ng/dL 8.8 8.4 10.0 10.7 9.3 9.3 8.1 8.4
PbB, svel of concern (e.g., 10 ug/dL) ng/dL 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
P(PbBy,, > PbB,) Probability that fetal PbB > PbB,, assuming lognormal % 35% 3.0% 5.0% 5.9% 4.1% 4.1% 2.7% 3.0%

distribution

1 Equation 1 does not apportion exposure between soil and dust ingestion (excludes Wg, Kgp).
When IRg = IRs.,p and Wg = 1.0, the equations yield the same PbBigy .95

Source: USEPA (1996). Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in

Soil.



APPENDIX Q

TABLE 11.1

RAGS D IEUBK Lead Worksheet

Child (Age 0~ 84 Months). Subsurface Soil (0-10 ft) — Exposure Unit A
St Lowis Ordnance Plant, Former Hanley Area, St Louis, Missourt

1. Lead Screening Questions

Lead (?oncentration Basis for Lead Lead Screer_ling
Used in Model Run | concentration Used Concentration Basis for Lead Screening
Medium Value Units For Model Run Value | Units Level
Soil 236 mg/kg Average Detected 400 mg/kg | Recommended Soil Screening
Value Level
Water 40 ng/L Model Default 15 ng/L Recommended Drinking Water
Action Level

2. Lead Model Questions

Question Response for Residential Lead Model
What lead model (version and date was used? Lead Model for Windows, Version 1.0 Builld 264
Where are the input values located in the nsk Located in IEUBKwin OUTPUT (Attached as Appendix M,
assessment report? Tables 11 2 and 11 3)
What range of media concentrations were used forthe | 28.345- 1022 9 mg/kg
model?
What statistics were used to represent the exposure Arnthmetic Mean Concentration

concentration terms and where are the data on
concentrations in the nsk assessment that support use
of these statistics?

Was soil sample taken from top 2 cm? If not, why? No Surface soil and subsurface data set was used to
represent subsurface soll.

Was soil sample sieved? What size screen was used? | No -- Soil samples were collected for multiple analyses
If not sieved, provide rationale.

What was the point of exposure/location? St. Louis Ordnance Plant, Former Hanley Area - St Lours,
Missoun

Where are the output values located in the nisk IEUBKwin OUTPUT (Attached as Appendix M, Tables 11.2

assessment report? and 11 3)

Was the model run using default values only? No — Assumed site-specific anthmetic mean concentration
of lead In soil.

Was the default soil bioavailability used? Yes -- Default 1s 30%

Was the default soil ingestion rate used? Yes -- Default values for 7 age groups are 85, 135, 135,

100, 090, and 85 mg/day

If non-default values were used, where Is the rationale Located in Section7 3 3
for the values located in the risk assessment report?

3. Final Result

Medium Result Comment/PRG 1

Subsurface Input value of 236 mg/kg In subsurface soll and 4 pg/L in PRG not calculated
Soil (0-10 ft) groundwater results in 0.620% of children above a blood lead
level of 10 ng/dL  Geometric mean blood lead = 3 088 pnig/dL
This 1s below the blood lead goal as described in the 1994
OSWER Directive of no more than 5% of children exceeding
10 pug/dL blood lead




LEAD MODEL FOR WTNDOWS Version 1.0

Model Version: 1.0 Build 264

User Name: CHZ2MHILL

Date: 10/23/08

Site Name: St. Louils Ordnance Plant, Former Hanley Area - St. Louis, Missoura
Operable Unit: SUBUNIT B

Run Mode: Site Risk Assessment

# Soi1l/Dust Data
Values Based on Arithmetic Mean- Subunit B

The time step used in this model run: 1 - Every 4 Hours (6 times a day).

kw4 x kX Air kA ke R

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Qutdoors Rate Absorption Pb Conc
(hours) (m~3/day) (%) (ug Pb/m"~3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

* %k kkok %k Diet FohkdkE Kk

Age Diet Intake(ug/day)

**x*% %% Drinking Water **x*+*+

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 ug Pb/L

¥ %k k ok k ok Soil & Dust ok k% ok ok

Multiple Source Analysis Used
Average multiple source concentration: 197.579 ug/g



Mass fraction of outdoor soi1l to indoor dust conversion factor: 0.700
_Outdoor airborne lead to indoor housenold dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No

Age Soi1l (ug Pb/g) House Dust (ug Pb/g)
.5-1 267.970 197.579
1-2 267.970 197.579
2-3 267.970 197.579
3-4 267.970 197.579
4-5 267.970 197.579
5-6 267.970 197.579
6-7 267.970 197.579

“x+r+3 Alternate Intake *rrAAY

Age Alternate (ug Pb/day)

tkxxk%x Maternal Contribution: Infant Model *****k

Maternal Blood Concentration: 2.500 ug Pb/dL

RS R R EEEENESENEEENE RS EREIFEREEBIWERSESEEENESESE]

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

AR AR R EEEEE AR NERENEEENEERNELEENEARENERENESEN]

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 1.045 0.000 0.370
1-2 0.034 0.895 0.000 0.913
2-3 0.062 0.984 0.000 0.961
3-4 0.067 0.953 0.000 0.991
4-5 0.067 0.930 0.000 1.050
5-6 0.093 0.986 0.000 1.116
6-7 0.093 1.072 0.000 1.139
Year Soi1l+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 5.408 6.844 3.7
1-2 8.480 10.322 4.3
2-3 8.582 10.590 4.0
3-4 8.677 10.688 3.7
4-5 6.563 8.610 3.1
5-6 5.953 8.147 2.6
6-7 5.645 7.950 2.3



Prob. Distribution (%)
100—

75t

2 4 6 8 10 12 14 16
Blood Pb Conc (ug/dL)

Cutoff = 10.000 ug/dl
Geo Mean = 3.088
GSD = 1.600

% Above = 0.620

18 20 22 24

Age Range = 0 to 84 months
Time Step = Every 4 Hours

Run Mode = Site Risk Assessment
Comment = SUBUNIT A




APPENDIX Q
TABLE 11.4

RAGS D |EUBK Lead Worksheet

Child (Age 0 — 84 Months), Subsurface Soil (0-10 ft} — Exposure Unit B

St Louws Ordnance Plant, Former Hanley Area, St Lours, Missouri

1. Lead Screening Questions

Lead Concentration
Used in Model Run

Basis for Lead
Concentration Used

Lead Screening
Concentration

Basis for Lead Screening

Medium Value Units For Model Run Value Units Level
Soll 267 97 mg/kg Average Detected 400 mg/kg | Recommended Soil Screening
Value Level
Water 40 ng/L Model Default 15 ng/L Recommended Drinking Water
Action Level

2. Lead Model Questions

Question

Response for Residential Lead Model

What lead model (version and date was used?

Lead Model for Windows, Version 1 0 Build 264

Where are the input values located in the rnisk
assessment report?

Located in IEUBKwin QUTPUT (Attached as Appendix M,
Tables 11 5 and 11.6)

What range of media concentrations were used for the
model?

31 0-1416 0 mglkg

What statistics were used to represent the exposure
concentration terms and where are the data on
concentrations in the nisk assessment that support use
of these statistics?

Anthmetic Mean Concentration

Was soil sample taken from top 2 cm? If not, why?

No Surface soll and subsurface data set was used to
represent subsurface soil.

Was soll sample sieved? What size screen was used?
If not sieved, provide rationale

No -- Soil samples were collected for multiple analyses

What was the point of exposure/location?

St Louis Ordnance Plant, Former Hanley Area - St. Louis,
Missouri

Where are the output values located In the risk
assessment report?

IEUBKwin OUTPUT (Attached as Appendix M, Tables 11.5
and 11.6)

Was the model run using default values only?

No — Assumed site-specific arithmetic mean concentration
of lead in soil

Was the default soil biocavaillability used?

Yes -- Default is 30%

Was the default soil ingestion rate used?

Yes -- Default values for 7 age groups are 85, 135, 135,
100, 090, and 85 mg/day

If non-default values were used, where is the rationale
for the values located In the risk assessment report?

Located in Section 7 3.3

3. Final Result

Medium Result Comment/PRG 1
Subsurface Input value of 267.97mg/kg in subsurface soil and 4 ug/L In PRG not calculated
Soil (0-10 ft) groundwater results in 1.034% of children above a blood lead

level of 10 pg/dL  Geometric mean blood lead = 3.371 pg/dL
This 15 below the blood lead goal as described in the 1994
OSWER Directive of no more than 5% of children exceeding
10 pg/dL blood lead.




LEAD MODcL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 264

User Name: CHZMHILL

Date: 10/23/08

Site Name: St. Louls Ordnance Plant, Former Hanley Area - St. Louis, Missoura
Operable Unit: SUBUNIT B

Run Mode: Site Risk Assessment

# Soil/Dust Data
Values Based on Arithmetic Mean- Subunit B

The time step used 1in this model run: 1 - Every 4 Hours (6 times a day).

kA A K Air x Kk ko k4

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m"~3/day) (%) (ug Pb/m~"3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

d ¥ %ok ok k Dlet w ok ok ok ok

Age Diet Intake(ug/day)
.5-1 2.260
1-2 1.960
2-3 2.130
3-4 2.040
4-5 1.950
5-6 2.050
6-7 2.220

* k% ok kK Drlnklng water ¥ xkkk ok

Water Ceonsumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 ug Pb/L

% %k ok Kk ok k SOll & Dust k ¥k ok ok ok

Multiple Source Analysis Used
Average multiple source concentration: 197.579 ug/g



Mass fraction of outdoor soi1l to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources?” No

Age Soil (ug Pb/qg) House Dust (ug Phb/g)
.5-1 267.970 197.579
1-2 267.970 197.579
2-3 267.970 197.579
3-4 267.970 197.579
4-5 267.970 197.579
5-6 267.970 197.579
6-7 267.970 197.579
*trrtt Alternate lntake *rxxax

Age Alternate (ug Pb/day)

.5-1 0.000

1-2 0.000

2-3 0.000

3-14 0.000

4-5 0.000

5-6 0.000

6-17 0.000

*k*+ vk Maternal Contribution: Infant Model &*****

Maternal Blood Concentration: 2.500 ug Pb/dL

Kkt hkbbhhhhkdhkhkkhkhkhkhkhkhkhkhkhkrdkhohdhhhrkkhkkkkkkilh

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

khkhkkkhkkrhkkhkhkhkhxkkhkkhkkhkhkhkhhokhkkArAkkhkkrhhhkrk

Year Air Diet Alternate Water

{(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 1.045 0.000 0.370
1-2 0.034 0.895 0.000 0.913
2-3 0.062 0.984 0.000 0.961
3-4 0.067 0.953 0.000 0.991
4-5 0.067 0.930 0.000 1.050
5-6 0.093 0.986 0.000 1.116
6-7 0.093 1.072 0.000 1.139
Year Soi1l+Dust Total Blood

(ug/day) (ug/day) (ug/dL)

.408 6.844 3.

5

8.480 10.322 4
8.582 10.590 4
8.677 10.688 3
6.563 8.610 3.
5.953 8.147 2
5.645 7.950 2



Prob. Distribution (%)

100--

75

\
\

2 4 6 8 10 12 14 16
Blood Pb Conc (ug/dL)

Cutoff = 10.000 ug/dl
Geo Mean = 3.371
GSD = 1.600

% Above = 1.034

18 20 22 24

Age Range = 0 to 84 months
Time Step = Every 4 Hours

Run Mode = Site Risk Assessment
Comment = SUBUNIT B




APPENDIX Q
TABLE 11.7
RAGS D IEUBK Lead Worksheet

Child (Age 0 — 84 Months), Subsurface Soi (0-10 ft) — Exposure Unit F
St Louis Ordnance Plant, Former Hanley Area, St Louis, Missoun

1. Lead Screening Questions

Lead Concentration
Used in Model Run

Basis for Lead
Concentration Used

Lead Screening

Concentration Basis for Lead Screening

Medium Value Units For Model Run Value Units Level
Soil 136 45 mg/kg Average Detected 400 mg/kg | Recommended Soll Screening
Value Level
Water 4.0 ug/L Model Defauli 15 ug/L Recommended Drinking Water
Action Level

2. Lead Model Questions

Question

Response for Residential Lead Model

What lead model (version and date was used?

Lead Model for Windows, Version 1.0 Build 264

Where are the input values located in the risk
assessment report?

Located in IEUBKwin OUTPUT (Attached as Appendix M,
Tables 11 8 and 11 9)

What range of media concentrations were used for the
model?

119-1118 0 mgtkg

What statistics were used to represent the exposure
concentration terms and where are the data on
concentrations in the rnsk assessment that support use
of these statistics?

Anthmetic Mean Concentration

Was soll sample taken from top 2 cm? If not, why?

No Surface soll and subsurface data set was used to
represent subsurface soll

Was soil sample sieved? What size screen was used?
If not sieved, provide rationale.

No -- Soil samples were collected for multiple analyses

What was the point of exposure/location?

St. Louis Ordnance Plant, Former Hanley Area - St Lours,
Missouri

Where are the output values located in the risk
assessment report?

IEUBKwin OUTPUT (Attached as Appendix M, Tables 11 8
and 11 9)

Was the model run using default values only?

No — Assumed site-specific arithmetic mean concentration
of lead in soll

Was the default soll bioavailability used?

Yes -- Default i1s 30%

Was the default soil ingestion rate used?

Yes -- Default values for 7 age groups are 85, 135, 135,
100, 090, and 85 mg/day

If non-default values were used, where Is the rationale
for the values located in the risk assessment report?

Located in Section7 3 3

3. Final Result

Medium Result

Comment/PRG 1

Subsurface
Soll (0-10 ft)

Input value of 136.45 mg/kg in subsurface soil and 4 ug/L in
groundwater results in 0 060% of children above a blood lead
level of 10 ng/dL  Geometric mean blood lead = 2.180 pg/dL
This is below the blood lead goal as descnbed in the 1994
OSWER Directive of no more than 5% of children exceeding
10 pg/dL blood lead.

PRG not calculated




LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 264

User Name: CH2MHILL

Date: 10/23/08

Site Name: St. Louis Oranance Plant, Former Hanley Area - St. Louls, Missouri
Operable Unait: SUBUNIT F

Run Mode: Site Risk Assessment

# So01l/Dust Data
Values Based on Arithmetic Mean- Subunit F

The time step used 1in this model run: 1 - Every 4 Hours (6 times a day).

Kk ook oh ok Alr PP I T S

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m~3/day) (%) (ug Pb/m"3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4,000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

k % Kk k ok Dlet * Fkkok ok

Age Diet Intake(ug/day)

**%%++ Drinking Water r **k«

Water Consumption:

Age Water (L/day)

0.200
0.500
0.520
0.530
0.550
0.580
0.590

Drinking Water Concentration: 4.000 ug Pb/L

%k kk k% SOll & Dust * k Kk ok kk

Multiple Source Analysis Used
Average multiple source concentration: 105.515 ug/g



Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No

Age So1l (ug Pb/g) House Dust (ug Pb/g)
.5-1 136.450 105.515
1-2 136.450 105.515
2-3 136.450 105.515
3-4 136.450 105.515
4-5 136.450 105.515
5-6 136.450 105.515
6-7 136.450 105.515

Aaakxt Alternate Intake 4P

Age Alternate (ug Pb/day)

*xk*+x* Maternal Contribution: Infant Model *#****+*

Maternal Blood Concentration: 2.500 ug Ph/dL

NP EEENEEFEEEEEREEEEREE S S S A A S AR IR NEWEWEEES]

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

A S A SR EEE ENEENESSSEEEREEEEEREERESERSE S S IENIEY]

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 1.075 0.000 0.381
1-2 0.034 0.926 0.000 0.945
2-3 0.062 1.014 0.000 0.990
3-4 0.067 0.978 0.000 1.016
4-5 0.067 0.946 0.000 1.068
5-6 0.093 0.999 0.000 1.131
6-7 0.093 1.085 0.000 1.153
Year Soil+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 2.899 4.376 2.4
1-2 4.572 6.478 2.7
2-3 4.605 6.672 2.5
3-4 4.638 6.699 2.4
4-5 3.477 5.558 2.0
5-6 3.144 5.367 1.7
6—7 2.976 5.307 1.5



Prob. Distribution (%)

100
75
50.
i i
i \ *
0i_~_____.. —
0 2 4 6 8 10 12 14 16 18 20 22 24
Blood Pb Conc (ug/dL)
Cautoff = 10.000 ug/dl Age Range = 0 to 84 months
Geo Mean = 2.180 Time Step = Every 4 Hours
GSD = 1.600 Run Mode = Site Risk Assessment

% Above = 0.060 Comment = SUBUNIT F




APPENDIX Q
TABLE 11.10
RAGS D IEUBK Lead Worksheet

Child (Age 0 - 84 Months), Subsurface Soil (0-10 ft) — Exposure Unit G
St Louis Ordnance Plant, Former Hanley Area, St Louis Missour:

1. Lead Screening Questions

Lead Concentration
Used in Model Run

Basis for Lead
Concentration Used

Lead Screening
Concentration

Basis for Lead Screening

Medium Value Units For Model Run Value Units Level
Soil 13345 mg/kg Average Detecled 400 mg/kg | Recommended Soll Screening
Value Level
Water 40 ng/L Model Default 15 ng/L Recommended Drinking Water
Action Level

2. Lead Model Questions

Question

Response for Residential Lead Model

What lead model (version and date was used?

Lead Model for Windows, Version 1 0 Build 264

Where are the input values located in the nsk
assessment report?

Located in IEUBKwin OUTPUT (Attached as Appendix M,
Tables 11 11 and 11 12)

What range of media concentrations were used for the
model?

11-983 mg/kg

What statistics were used to represent the exposure
concentration terms and where are the data on
concentrations In the rnisk assessment that support use
of these statistics?

Arithmetic Mean Concentration

Was soll sample taken from top 2 cm? If not, why?

No. Surface soil and subsurface data set was used to
represent subsurface soll

Was soil sample sieved? What size screen was used?
If not sieved, provide rationale

No -- Soil samples were collected for multiple analyses

What was the point of exposure/location?

St Louis Ordnance Plant, Former Hanley Area - St Louis,
Missour

Where are the output values located in the nsk
assessment report?

IEUBKwin OUTPUT (Attached as Appendix M, Tables
11.11and 11 12)

Was the modei run using default values only?

No — Assumed site-specific anthmetic mean concentration
of lead In soil

Was the default soll bioavailability used?

Yes -- Default 1s 30%

Was the default soil ingestion rate used?

Yes -- Default values for 7 age groups are 85, 135, 135,
100, 090, and 85 mg/day

If non-default values were used, where Is the rationale
for the values located in the nsk assessment report?

Located in Section 7.3 3

3. Final Result

Medium Result Comment/PRG 1
Subsurface Input value of 133.45 mg/kg In subsurface soil and 4 pg/L In PRG not calculated
Soil (0-10 ft) groundwater results in 0 054% of children above a blood lead

10 nug/dL blood lead

level of 10 ug/dL. Geometric mean blood lead = 2 152 ug/dL
This is below the blood lead goal as described in the 1994
OSWER Directive of no more than 5% of children exceeding




LEAD MODEL FOR WINDCWS Versaon 1.0

Model Version: 1.0 Build 264

User Name: CHZ2MHILL

Date: 10/23/08

Site Name: St. Louls Ordnance Plant, Former Hanley Area - St. Louis, Missouri
Operable Unit: SUBUNIT G

Run Mode: Site Risk Assessment

# Soi1l/Dust Data
Values Based on Arithmetic Mean- Subunit G

The time steo used in this model run: 1 - Every 4 Hours (6 times a day).

*x ok ok ok ok Alr *mkiis

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilataion Lung Outdoor Air
Outdoors Rate Absorptaion Pb Cenc
(hours) (m~3/day) (%) (ug Pb/m"~3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

Fkdkk Fk Dlet ) *xx k¥

Age Diet Intake(ug/day)

*x**%* Drainking Water ******

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 4.000 ug Pb/L

* & %k %k % * Soil & Dust * %k ok k ok ¥

Multiple Source Analysis Used
Average multiple source concentration: 103.415 ug/g



Mass fraction of outdoor soi1l to indcocor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate aindoor dust Pb sources? No

Age Soil (ug Pb/g) House Dust (ug Pb/qg)
.5-1 133.450 103.415
1-2 133.450 103.415
2-3 133.450 103.415
3-4 133.450 103.415
4-5 133.450 103.415
5-6 133.450 103.415
6-7 133.450 103.415

rxx%k+x Alternate Intake #¥**A!

Age Alternate {(ug Pb/day)

¥irkxx Maternal Contribution: Infant Model *#***rik

Maternal Blood Concentration: 2.500 ug Pb/dL

IEEE RS R R SRS SNFEREEREEEEE RN IFEEREEERESXEJEJIIEEFES

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

LS FFFFESEEEEEERFEREEERRERS S & ENWENENNFIFENFEE]

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 1.076 0.000 0.381
1-2 0.034 0.927 0.000 0.946
2-3 0.062 1.015 0.000 0.991
3-4 0.067 0.979 0.000 1.017
4-5 0.067 0.947 0.000 1.068
5-6 0.093 0.999 0.000 1.131
6-7 0.093 1.085 0.000 1.153
Year Soil+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 2.840 4.318 2.4
1-2 4.480 6.387 2.7
2-3 4.512 6.579 2.5
3-4 4.543 6.606 2.3
4-5 3.406 5.487 1.9
5-6 3.079 5.303 1.7
6-7 2.914 5.246 1.5




Prob. Distribution (%)

100,

75

|
N |

2 4 6 8 10 12 14 16
Blood Pb Conc (ug/dL)

Cutoff = 10.000 ug/dl
Geo Mean = 2.152
GSD = 1.600

% Above = 0.054

18 20 22 24

Age Range = 0 to 84 months
Time Step = Every 4 Hours

Run Mode = Site Risk Assessment
Comment = SUBUNIT G




APPENDIX Q
TABLE 11.13
RAGS D IEUBK Lead Worksheet

Child (Age 0 — 84 Months), Subsurface Soil (0-10 ff) - Exposure Unit L
St. Lowts Ordnance Plant, Former Hanley Area, St Louis. Missoun .

1. Lead Screening Questions

Lead Concentration
Used in Model Run

Basis for Lead
Concentration Used

Lead Screening

Concentration Basis for Lead Screening

Medium Value Units For Model Run Value Units Level
Soil 136 873 mg/kg Average Detected 400 mg/kg | Recommended Soil Screening
Value Level
Water 4.0 ng/l Model Defauit 15 ng/L Recommended Drinking Water
Action Level

2. Lead Model Questions

Question

Response for Residential Lead Model

What lead model (version and date was used?

Lead Model for Windows, Version 1 0 Build 264

Where are the input values located in the nisk
assessment report?

Located in IEUBKwin OUTPUT (Attached as Appendix M,
Tables 11 14 and 11.15)

What range of media concentrations were used for the
model? *

14.9-510 mg/kg

What statistics were used to represent the exposure
concentration terms and where are the data on
concentrations in the rnisk assessment that support use
of these statistics?

Anthmetic Mean Concentration

Was soil sample taken from top 2 cm? If not, why?

No Surface soil and subsurface data set was used to
represent subsurface soll

Was soll sample sieved? What size screen was used?
If not sieved, provide rationale

No -- Soil samples were collected for multiple analyses

What was the point of exposure/location?

St. Lowrs Ordnance Plant, Former Hanley Area - St Louis,
Missoun

Where are the output values located in the risk
assessment report?

IEUBKwin OUTPUT (Attached as Appendix M, Tables
11.14 and 11 15)

Was the model run using default values only?

No — Assumed site-specific arthmetic mean concentration
of lead in soil.

Was the default soil bioavailability used?

Yes -- Default 1s 30%

Was the default soil ingestion rate used?

Yes -- Default values for 7 age groups are 85, 135, 135,
100, 090, and 85 mg/day

If non-default values were used, where Is the rationale
for the values located in the risk assessment report?

Located in Section7 3 3

3. Final Resuit

Medium Result Comment/PRG 1
Subsurface Input value of 136.873 mg/kg in subsurface soil and 4 ug/L In PRG not calculated.
Soil (0-10 ft) groundwater results in 0 060% of children above a blood lead

10 pg/dL blood lead.

level of 10 ug/dL  Geometric mean blood lead = 2.184 ng/dL
This is below the blood lead goal as described in the 1994
OSWER Directive of no more than 5% of children exceeding




LEAD MODEL I'OR WINDOWS Version 1.0

Model Version: 1.0 Build 264

User Name: CH2MHILL

Date: 10/23/0%

Site Name: St. Louis Ordnance Plant, Former Hanley Area - St. Louls, Missouri
Operable Unit: SUBUNIT L

Run Mocde: Site Risk Assessment

# Soi1l/Dust Data
Values Based on Arathmetic Mean~ Subunit L

The time step used 1in this model run: 1 - Every 4 Hours (6 times a day).
Cheaaa Py wewaas

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Qutdoors Rate Absorption Pb Conc
{hours) (m~3/day) (%) (ug Pb/m"3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

*k ok x ko Dlet -xt Fkk

Age Diet Intake(ug/day)

LR Drlnklng Water koo ok

Water Consumption:
Age Water (L/day)

.590
Drinking Water Concentration: 4.000 ug Pb/L
* % ok ok kW soil & Dust ok ok ok ok ok

Multiple Source Analysis Used
Average multiple source concentration: 105.811 ug/g




Mass fraction of outdoor soil to indoor dust conver:ion factor: 0.700
Outdoor airborne lead to 1ndoor household dusl Tead cencentrataion: 100.000
Use alternate indoor dust Pb sources? No

Age Soil {ug Pb/g) House Dust (ug Ph/g)
5-1 136.873 105.811

1-2 136.873 105.811

2-3 126.873 105.811

3-4 136.873 105.811

4-5 136.873 105.811

5-6 136.873 105.811

6-7 136.873 105.811

trrxer Alternate Intake vk

Age Alternate (ug Pb/day)

#+r¥dr Maternal Contribution: Infant Mocdel ******

Maternal Blood Concentration: 2.500 ug Pb/dL

ERENW N EREEEREEENERESEERERERENINIFEEE NN B NI

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

LE RS NE RS EREEEEREENNEREENERSEREREIIELES:EZEELES:NW]

Year Air Diet Alternate Water
{ug/day) (ug/day) (ug/day) (ug/day)

.5-1 0.021 1.075 0.000 0.381
1-2 0.034 0.926 0.000 0.945
2-3 0.062 1.014 0.000 0.990
3-14 0.067 0.978 0.000 1.016
4-5 0.067 0.946 0.000 1.067
5-6 0.093 0.999 0.000 1.131
6-7 0.093 1.085 0.000 1.153
Year Soi1l+Dust Total Blood

{ug/day) (ug/day) (ug/dL)
.5-1 2.907 4.384 2.4
1-2 4.585 6.491 2.7
2-3 4.619 6.685 2.5
3-4 4.651 6.712 2.4
4-5 3.487 5.568 2.0
5-6 3.153 5.376 1.7
6-7 2.985 5.316 1.5



Prob. Distribution (%)
100- -

Age Range = 0 to 84 months
Run Mode = Site Risk Assessment

75! :
t |
50] !t
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! '\\ [
0 L
0 2 4 6 8 10 12 14 16 18 20 22 24
Blood Pb Conc (ug/dL)
Cutoff = 10.000 ug/dl
Geo Mean = 2.184 Time Step = Every 4 Hours
GSD = 1.600
% Above = 0.060

Comment = SUBUNIT L




APPENDIXR

TABLE 1.1

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-2 feet Depth Interval - Sitewide Analysis
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum

Detected Detected Average No. of No. of MaxDet Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL
PAHs 208-96-8 Acenaphthylene 000579 0.00579 0 00579 1 2 50% 570 0.0305
PAHs 191-24-2  Benzo(g.h,l)perylene 0044 0.3555 0 156346154 13 13 100% 4200 0.478
PAHs 85-01-8 Phenanthrene 0.0538 09221 0313842857 14 17 82% 12000 104
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:

MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for industrial outdoor worker MSSLs adjusted downward by a factor of 10 to
account for cumulative effects from multiple noncarcinogens acting on the same target organ.

SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20

Acenaphthene was used as a surrogate for acenaphthylene
Pyrene was used a surrogate for benzo(g,h,i)perylene.
Anthracene was used as a surrogate for phenanthrene.



APPENDIXR

TABLE 1.2

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Sitewide Analysis
St. Louis Ordnance Plant, Former Hanley Area, St Louts, Missouri

Minimum Maximum
Detected Detected Average No. of No. of MaxDet
CAS Chemical Group Analyte Concentration  Concentration Concentration Detection Samples FOD SL Background Exceeds SL
208-96-8 PAHs Acenaphthylene 0.0022 0.009 0.004815 6 7 86% 570 00305
191-24-2 PAHs Benzo(g.h,i)perylene 0.0039 03555 011201379 29 29 100% 4200 0478
85-01-8 PAHs Phenanthrene 0.0049 09221 0.23121667 30 33 91% 12000 104

Note:
Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:

MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for industrial outdoor worker MSSLs adjusted downward by a factor of 10 to

account for cumulative effects from multiple noncarcinogens acting on the same target organ

SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20

Acenaphthene was used as a surrogate for acenaphthylene
Pyrene was used a surrogate for benzo(g,h,i)perylene
Anthracene was used as a surrogate for phenanthrene




APPENDIXR

TABLE 1.3

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit A
St. Lowis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Chemical Detected Detected Average No. of No. of Exceeds

Group CAS Anclyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
Metals 7440-38-2  Arsenic 5.646396 8.92 67 5 9 55.56% 0.390 13.2 Yes
PAHs 208-96-8 Acenaphthylene 00022 00022 0.0022 1 1 100 00% 368 0 0305
PAHs 56-55-3 Benzo(a)anthracene 0.0307 00801 0055 2 3 66.67% 0148 0.887
PAHs 50-32-8 Benzo(a)pyrzne 0.0295 00757 0053 2 2 100 00% 0015 0735 Yes
PAHs 205-99-2 Benzo(b)flucranthene 0.0467 01228 0085 2 3 6667% 0148 0626
PAHs 191-24-2 Benzo(g,h,i)perylene 0.0258 00658 0.046 2 2 100.00% 231 0478
PAHs 53-70-3 Dibenz(a,h)anthracene 0.0048 00121 0.0085 2 2 100 00% 2 0303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0.0223 00581 0040 2 2 100.00% 14 0415
PAHs 85-01-8 Phenanthrene 0.0213 0 0652 0.043 2 3 6667% 2190 104

Note:
Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use. MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ
SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20
Acenaphthene was used as a surrogate for acenaphthylene.
Pyrene was used a surrogate for benzo(g,h,i)perylene
Anthracene was used as a surrogate for phenanthrene



APPENDIX R

TABLE 1.4

Summary of Analytes Exceeding Background Concentrations
On-Site Soil Data Collected from 0-10 feet Depth interval - Exposure Unit B
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Minimum Maximum Max Detect
Chemical Detected Detected Average No. of No. of Exceeds
Group CAS Analyte Concentration  Concentration Concentration Detection Samples FOD SL Background SL?
PAHs 208-96-8 Acenaphthylene 0.0037 0.0037 0 0037 1 1 100 00% 368 00305
PAHs 56-55-3 Benzo(a)anthracene 0024 0024 0.024 1 1 100 00% 0148 0887
PAHs 50-32-8 Benzo(a)pyrene 0.0198 0121 0.070 2 2 10000% 0015 0735 Yes
PAHs 205-99-2 Benzo(b)fluoranthene 00284 00284 0028 1 1 100.00% 0 148 0626
PAHs 191-24-2 Benzo(g,h,i)perylene 00155 00155 0.016 1 1 100 00% 231 0478
PAHs 53-70-3 Dibenz(a,h)anthracene 0003 0.003 00030 1 1 100 00% 2 0 303
PAHs 193-39-5 indeno(1,2,3-cd)pyrene 0.0148 00148 0015 1 1 100 00% 14 0415
PAHs 85-01-8 Phenanthrene 00132 00132 0013 1 1 100 00% 2190 104
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ

SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20

Acenaphthene was used as a surrogate for acenaphthylene.
Pyrene was used a surrogate for benzo(g,h.1)perylene.
Anthracene was used as a surrogate for phenanthrene.




APPENDIXR
TABLE 1.5

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit C
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
Metals 7440-38-2 Arsenic 4 117 7.0 3 4  75.00% 0390 132 Yes
PAHSs 56-55-3 Benzo(a)anthracene 00214 00214 0 021 1 1 100 00% 0 148 0 887
PAHs 50-32-8 Benzo(a)pyrene 0.0197 00197 0020 1 1 100.00% 0015 0735 Yes
PAHs 205-99-2 Benzo(b)fluoranthene 00278 0.0278 0.028 1 1 100 00% 0148 0.626
PAHs 191-24-2 Benzo(g,h,)perylene 0.0143 00143 0014 1 1 100 00% 231 0478
PAHs 53-70-3 Dibenz(a,h)anthracene 0003 0003 00030 1 1  100.00% 2 0303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0.0131 00131 0013 1 1 100.00% 14 0415
PAHs 85-01-8 Phenanthrene 0.0182 00182 0018 1 1 100 00% 2190 104
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account

for cumulative effects from multiple noncarcinogens acting on the same target organ

SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20.

Pyrene was used a surrogate for benzo(g,h,/)perylene

Anthracene was used as a surrogate for phenanthrene



APPENDIX R

TABLE 1.6

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit D
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration  Concentration Concentration Detection = Samples FOD SL Background SL?
Metals 7440-38-2  Arsenic 6.65 859 7.2 4 4 100.00% 0.390 132 Yes

Note:
Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following'
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ
SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20.




APPENDIXR
TABLE 1.7

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit E

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
PAHs 56-55-3  Benzo(a)anthracene 0.0545 0.0545 0 055 1 2 5000% 0148 0 887
PAHs 50-32-8  Benzo(a)pyrene 00485 0.0485 0.049 1 1 100 00% 0015 0.735 Yes
PAHSs 205-99-2 Benzo(b)fluoranthene 00802 00802 0.080 1 2 5000% 0148 0626
PAHs 191-24-2 Benzo(g,h,i)perylene 0.0362 00362 0.036 1 1 100.00% 231 0.478
PAHs 53-70-3  Dibenz(a,h)anthracene 0.0074 00074 0.0074 1 1 100.00% 2 0.303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0.0313 00313 0031 1 1 100 00% 14 0415
PAHs 85-01-8  Phenanthrene 0.0227 0.0227 0023 1 2 5000% 2190 1.04
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL 1s the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ.
SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20.
Pyrene was used a surrogate for benzo(g,h,i)perylene
Anthracene was used as a surrogate for phenanthrene



APPENDIXR
TABLE 1.8

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit F
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
PAHs 208-96-8 Acenaphthylene 000579 000579 0 0058 1 1 100 00% 368 00305
PAHSs 56-55-3 Benzo(a)anthracene 0.0374 0 201 0.10 3 4 75 00% 0.148 0887 Yes
PAHs 50-32-8 Benzo(a)pyrene 0.0321 01428 0 086 4 4 100 00% 0015 0.735 Yes
PAHs 205-99-2 Benzo(b)fluoranthene 0.0557 02461 0.13 4 5 80 00% 0148 0626 Yes
PAHs 191-24-2  Benzo{(g,h,i)perylene 00264 0.1125 0076 3 3 100 00% 231 0478
PAHSs 53-70-3 Dibenz(a,h)anthracene 0 0051 00301 0015 3 3 100.00% 2 0.303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 00233 0.1291 0067 4 4 100.00% 14 0415
PAHs 85-01-8 Phenanthrene 0 0223 0 2965 013 4 4 100 00% 2190 1.04
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use. MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ

SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20

Acenaphthene was used as a surrogate for acenaphthylene

Pyrene was used a surrogate for benzo(g,h,i)perylene

Anthracene was used as a surrogate for phenanthrene.




APPENDIXR

TABLE 1.9

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit G
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection = Samples FOD SL Background SL?
Metals 7440-38-2 Arsenic 5.1 844 70 6 9 66.67% 0390 132 Yes
PAHs 208-96-8 Acenaphthylene 0.009 0.009 0 0090 1 1  100.00% 368 00305
PAHs 56-55-3 Benzo(a)anthracene 01113 07295 0.42 2 3 66.67%  0.148 0887 Yes
PAHs 50-32-8 Benzo(a)pyrene 0.08 0.5053 0.29 2 2 10000% 0015 0735 Yes
PAHs 191-24-2 Benzo(g,h,i)perylene 00523 03555 0.20 2 2 100.00% 231 0478
PAHs 53-70-3 Dibenz(a,h)anthracene 0.0114 0.0811 0046 2 2 100 00% 2 0303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0.0462 0.3387 019 2 2 100.00% 14 0415
PAHs 85-01-8 Phenanthrene 0 164 0.8081 049 2 3 66 67% 2190 1.04

Note:
Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account for
cumulative effects from multiple noncarcinogens acting on the same target organ
SSL = USEPA Region 6 Soll Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20.
Acenaphthene was used as a surrogate for acenaphthylene.
Pyrene was used a surrogate for benzo(g,h,i)perylene
Anthracene was used as a surrogate for phenanthrene.
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TABLE 1.10

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit H
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missour:

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
PAHs 56-55-3 Benzo{a)anthracene 0.2152 03252 0.25 3 3 100 00% 0148 0.887 Yes
PAHs 50-32-8 Benzo(a)pyrene 0 0659 0 2641 0.15 5 5 100.00% 0015 0735 Yes
PAHs 205-99-2 Benzo(b)fluoranthene 0.104 0.4697 0.31 4 4 100 00% 0 148 0626 Yes
PAHs 191-24-2 Benzo(g,h,i)perylene 01523 02008 017 3 3 100 00% 231 0478
PAHs 53-70-3 Dibenz(a,h)anthracene 00357 0.0411 0038 3 3 100 00% 2 0.303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0.1766 0.1779 0.18 3 3 100.00% 14 0415
PAHs 85-01-8 Phenanthrene 01529 0.4365 025 3 3 100 00% 2190 104
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use. MSSLs adjusted downward by a factor of 10 to account

for cumulative effects from muitiple noncarcinogens acting on the same target organ
SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20
Pyrene was used a surrogate for benzo(g,h,1)perylene.
Anthracene was used as a surrogate for phenanthrene
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TABLE 1.11

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit |
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
Metals 7440-38-2 Arsenic 7 009738 8.952692 8.0 2 6 33 33% 0390 132 Yes
PAHs 56-55-3 Benzo(a)anthracene 0.0058 00761 0.041 2 2 100.00% 0148 0 887
PAHs 50-32-8 Benzo(a)pyrene 0.0039 0.0507 0.027 2 2 100 00% 0015 0735 Yes
PAHs 205-99-2 Benzo(b)fluoranthene 0.0079 01117 0.060 2 2 100.00% 0 148 0626
PAHs 191-24-2 Benzo(g,h,i)perylene 0.0039 00481 0.026 2 2 100.00% 231 0478
PAHs 53-70-3 Dibenz(a,h)anthracene 0.0099 0.0099 0.0099 1 1 100 00% 2 0303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0.0034 0.0423 0023 2 2 100 00% 14 0.415
PAHs 85-01-8 Phenanthrene 00049 0.0298 0017 2 2 100.00% 2190 1.04

Note:
Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ
SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20
Pyrene was used a surrogate for benzo(g,h,i)perylene.
Anthracene was used as a surrogate for phenanthrene.
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TABLE 1.12

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit J
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds

Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
PAHs 56-55-3 Benzo(a)anthracene 0.059 0.5515 0.28 7 7 100.00% 0.148 0887 Yes
PAHs 50-32-8 Benzo(a)pyrene 00472 04343 020 11 11 100.00% 0015 0735 Yes
PAHs 191-24-2 Benzo(g,h,i)perylene 0 044 03388 015 9 9 100 00% 231 0.478
PAHSs 53-70-3 Dibenz(a,h)anthracene 0.0229 0.0693 0.039 7 7 100.00% 2 0303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 00483 0.3144 015 8 8 100 00% 14 0415
PAHs 85-01-8 Phenanthrene 00538 0.9221 040 7 7 100 00% 2190 1.04
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following’

MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account for
cumulative effects from multiple noncarcinogens acting on the same target organ.

SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20.
Pyrene was used a surrogate for benzo(g,h.))perylene.
Anthracene was used as a surrogate for phenanthrene.
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TABLE 1.13

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Exposure Unit K
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
Metals 7440-38-2 Arsenic 4.93 7.24647 6.3 7 9 77 78% 0390 132 Yes
PAHs 208-96-8  Acenaphthylene 0.0039 00043 0.0041 2 2 100 00% 368 00305
PAHs 56-55-3 Benzo(a)anthracene 0.0488 0.29 0.15 5 5 100.00% 0148 0 887 Yes
PAHs 50-32-8 Benzo(a)pyrene 0.0438 01878 0.10 5 5 100 00% 0015 0735 Yes
PAHs 205-99-2 Benzo(b)fluoranthene 0.0773 048 024 5 5 100.00% 0.148 0626 Yes
PAHs 191-24-2 Benzo(g.h,i)perylene 0.035 01538 0.081 4 4 100.00% 231 0.478
PAHs 53-70-3 Dibenz(a,h)anthracene 0 0066 0.032 0.017 4 4 100 00% 2 0303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0.0327 01488 0.074 4 4 100 00% 14 0415
PAHs 85-01-8 Phenanthrene 0.04 0.6 0.21 5 5 100 00% 2190 1.04
Note:

Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following:
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ.
SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20
Acenaphthene was used as a surrogate for acenaphthylene.
Pyrene was used a surrogate for benzo(g,h,i)perylene.
Anthracene was used as a surrogate for phenanthrene
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TABLE 1.14

Summary of Analytes Exceeding Background Concentrations

On-Site Soil Data Collected from 0-10 feet Depth Interval - Expasure Unit L
St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Minimum Maximum Max Detect
Detected Detected Average No. of No. of Exceeds
Chemical Group CAS Analyte Concentration Concentration Concentration Detection Samples FOD SL Background SL?
Metals 7440-38-2 Arsenic 438 10.3 8.2 4 6 66 67% 0.390 132 Yes
PAHs 56-55-3 Benzo(a)anthracene 0 505 0.505 051 1 1 100 00% 0148 0887 Yes
PAHs 50-32-8 Benzo(a)pyrene 0.475 0475 048 1 1 100 00% 0.015 0735 Yes
PAHs 205-99-2 Benzo(b)fluoranthene 0604 0 604 060 1 2 50.00% 0148 0626 Yes
PAHs 191-24-2  Benzo(g,h,)perylene 0242 0242 0.24 1 1 100.00% 231 0478
PAHs 53-70-3 Dibenz(a,h)anthracene 0.0652 0.0652 0065 1 1 100 00% 2 0303
PAHs 193-39-5 Indeno(1,2,3-cd)pyrene 0211 0211 021 1 1 100 00% 14 0415
PAHSs 85-01-8 Phenanthrene 0.13 0527 033 2 2 100 00% 2190 104

Note:
Concentrations presented in mg/kg
PAH - Polycyclic Aromatic Hydrocarbon

Screening Level (SL)
SL is the lower value of the following-
MSSL = USEPA Region 6 Medium-Specific Screening Levels (MSSLs) for residential land use MSSLs adjusted downward by a factor of 10 to account
for cumulative effects from multiple noncarcinogens acting on the same target organ.
SSL = USEPA Region 6 Soil Screening Levels (SSLs) for protection of migration to groundwater using a dilution-attenuation factor (DAF) of 20.
Pyrene was used a surrogate for benzo(g,h,i)perylene
Anthracene was used as a surrogate for phenanthrene
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TABLE 2

Summary of Exposure Point Concentrations for COPCs Exceeding Background Concentrations
Exposure Units A through L

St. Louts Ordnance Plant, Former Hanley Area, St Louis, Missoun

Number of  Number of

Exposure Detected Nondetected % Nondetected
Unit Variable Values Values Values Minimum  Maximum Mean Median Method ucL EPC Max Used?

Arsenic 5 4 44 44% 5 646 8.92 6732 63 95% KM (Percentile Bootstrap) UCL 7014 7014 No

A Benzo(a)pyrene 2 0 000% 00295 00757 0053 0053 NA NA 00757 Yes®
B Benzo(a)pyrene 2 0 000% 0.0198 0121 0.070 0070 NA NA 0121 Yes?
Arsenic 3 1 2500% 4 117 70340483 5402 NA NA 117 Yes?
¢ Benzo(a)pyrene 1 0 000% 00197 00197 00197 00197 NA NA 00197 Yes®
D Arsenic 4 0 000% 665 859 7245 6 695 NA NA 859 Yes®
E Benzo(a)pyrene 1 0 000% 00485 00485 00485 00485 NA NA 00485 Yes®
Benzo(a)anthracene 3 1 2500% 0.0374 0201 01038333 00731 NA NA 0201 Yes?
F Benzo(a)pyrene 4 0 000% 00321 01428 008585 008425 NA NA 01428 Yes®

Benzo(b)fluoranthense 4 1 20 00% 00577 0246 0132 0112 95% KM (t) UCL 02 02 No

Arsenic 6 3 3333% 51 844 7018 7.046 95% KM (Percentile Bootstrap) UCL 7 438 7 438 No
G Benzo(a)anthracene 2 1 3333% 0.1113 07295 04204 04204 NA NA 07295 Yes®
Benzo(a)pyrene 2 0 000% 008 0.5053 029265 029265 NA NA 05053 Yes?
Benzo(a)anthracene 3 0 000% 02152 0.3252 0 2536 02204 NA NA 0 3252 Yes?

H Benzo(a)pyrene 5 0 000% 0 0659 0264 0151 0.165 Use 95% Student's-t UCL 0226 0226 No
Benzo(b)fluoranthene 4 0 000% 0104 04697 030905 033125 NA NA 04697 Yes?

Arsenic 2 4 66 67% 701 8 953 7 981 7 981 95% KM (t) UCL 8 176 8176 No
! Benzo(a)pyrene 2 0 000% 00039 00507 00273 00273 NA NA 00507 Yes®

Benzo(a)anthracene 7 0 000% 0059 0552 0.279 0232 Use 95% Student's-t UCL 0428 0428 No

’ Benzo(a)pyrene 11 0 000% 00472 0434 0 196 0169 Use 95% Student's-t UCL 0 265 0265 No

Page 1 of 2
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TABLE 2

Summary of Exposure Point Concentrations for COPCs Exceeding Background Concentrations

Exposure Units A through L

St. Lous Ordnance Plant, Former Hanley Area, St. Lowrs, Missoun

Number of  Number of
Exposure Detected Nondetected % Nondetected
Unit Variable Values Values Values Minimum  Maximum Mean Median Method ucL EPC Max Used?

Arsenic 7 2 22 22% 493 7 246 6328 667 95% KM (Percentile Bootstrap) UCL 6 631 6631 No

Benzo(a)anthracene 5 0 000% 00488 029 0152 014 Use 95% Student's-t UCL 0246 0246 No

« Benzo(a)pyrene 5 0 0 00% 00438 0188 0105 0109 Use 95% Student's-t UCL 0158 0158 No

Benzo(b)fluoranthene 5 0 0 00% 00773 048 0239 0192 Use 95% Student's-t UCL 0397 0397 No

Arsenic 4 2 3333% 438 103 819 904 95% KM (Percentile Bootstrap) UCL 10 05 1005 No
L Benzo(a)anthracene 1 0 0.00% 0 505 0505 0505 0505 NA NA 0505 Yes?
Benzo(a)pyrene 1 0 000% 0475 0475 0.475 0475 NA NA 0475 Yes?®
Benzo(b)fluoranthene 1 1 50 00% 0604 0604 0604 0604 NA NA 0604 Yes?

Notes

! Maximum detected concentration was used because the calculated UCL exceeds the maximum detected concentration
2 Maximum detected concentration was used because of the small number of samples

UCL = Upper Confidence Limit

EPC = Exposure Point Concentration
NA = Not applicable or not available
Units are milligram/kilogram
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TABLE 3.1

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit A

Potential Excess L
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Ingestion Dermal Inhalation
Soil

SF, SFy URF EPC (o]s]] DAD DAC Total
COoPC WOE" (mg/kg-day)’ (mgl/kg-day)' (ugim’)’ (mg/kg) ABS,  ABS, (mglkg-day) ELCR _ (mglkg-day) ELCR (mg/m’)  ELCR ELCR
Arsenic A 1.5E+00 T5E+00 4 30E-03 7 01E+00 3 0E-02 9.56-01  11E-05  2E-05 10E-06  2E-06 2Z1E-09  9E-09 2E-05
Benzo(a)pyrene B2 7 3E+00 73E+00  110E-03 757E-02 13E-01 10E+00 12E-07  9E-07 49E-08  4E-07 23E-11  3E-11 1E-06

ELCR Subtotals 2E-05 2E-06 9E-09
Estimated Total Risk = 2E-05

“Cancer WOE Classifications:
Group A: Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C: Possible human carcinogen
Group D: Not classifiable

ABS4 = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic dally intake

DAC = daily average concentration

DAD = dermaliy absorbed dose

ELCR = excess lifeime cancer nsk

EPC = exposure point concentration
mg/kg-day = milligrams per kilogram per day
mg/m* = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m* = microgram per cubic meter

URF = inhalation unit nsk factor

WOE = weight of evidence
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TABLE 3.2

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit A
Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenano

St Lowis Ordnance Plant, Former Hanley Area, St Lours, Missoun

Ingestion Dermal Inhalation
Soll RfDo
RfD, RfD, RfC EPC Target coI DAD DAC

COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mg/kg) ABS; _ABS, Organ RIC Target Organ (mg/kg-day) HQ (mg/kg-day) HQ (mg/m’) HQ Total HI
Arsenic 3.0E-04 30E-04 30E-05 701E+00 3 0E-02 95E-01 skin developmental, 96E-06 3 2E-02 12E-06 38E-03 49E-09 16E-04 3 6E-02

cardiovascular

system, nervous

svstem
Benzo(a)pyrene NA NA NA 7 57E-02 13E-01 10E+00 1 0E-07 NA NA NA 53E-11 NA NA
Subtotal Hazard Indices 3 2E-02 3 8E-03 1 6E-04
Total Hl=  3.6E-02

ABS, = dermal absorption factor
ABS, = gastrointestinal absorption factor
CDI = chronic daly intake Total Skin [ 3 6£-07]
DAC = dally average concentration Total Developmental* 16e-04
DAD = dermally absorbed dose Total Cardiovascular 16E-04
EPC = exposure point concentration Total Nervous System -

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m® = milligrams per cubic meter

RfC = reference concentration

RfD,4 = dermal reference dose

RfD, = oral reference dose
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TABLE 3.3

Residential Child - COPCs in Soil (0-10 f) Exceeding Background Concenirations - Exposure Unit A
Potential Noncarcinogenic Hazard Index - Child Resident RME Scenario

St. Lours Ordnance Plant, Former Hanlgy Area, St Louts, Missoun

Ingestion Dermal Inhalation
Soll RfDo
RfO, RfDy RfC EPC Target RfC Target col DAD DAC
corc {mglkg-day) (mg/kg-day) (mg/m’) (mg/kg) ABS; ABS, _ Organ Organ (mg/kg-day) HQ (mglkg-day) HQ {mgim’)  HQ Total Hi
Arsenic 3.0E-04 3.0E-04 30E-05 701E+00 0.030 9.5E-01 skin developmental, 9 0E-05 3.0E-01 75E-06 2.5E-02 4 9E-09 16E-04 3 2E-01
cardiovascular
system, nervous
svstem

Benzo(a)pyrene NA NA NA 7.57E-02 0130 1 0E+00 9 7E-07 NA NA NA 5 3E-11 NA NA
Subtotat Hazard Indices 3 0E-01 2 5E-02 1 6E-04

Total Hl = 3.2E-01
ABS, = dermal absorption factor
ABS, = gastrointestinal absorption factor Total Skin 3 2E-01
CDI = chronic daily intake Total Developmental ™1 6E-04]
DAC = daily average concentration Total Cardiovascular 1 6E-04
DAD = dermally absorbed dose Total Nervous System T GE-04

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mglm’ = muligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RfD, = oral reference dose
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TABLE 3.4

Residential Adult - COPCs in Sail (0-10 ft} Exceeding Background Concentrations - Exposure Unit B
Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St. Louis Ordnance Plant, Former Hanley Area, St Lours, Missour!

Ingestion Darmal Inhalation
Soil
SF, SF, URF EPC col DAD DAC Total
COPC WOE" (mg/kg-day)”' (mglikg-day)’ (ug/m’)' (mglkg) ABS, ABS, (mglkg-day) ELCR _ (mglkg-day) ELCR (mg/m®) ELCR ELCR
Benzo(a)pyrene B2 7.3E+00 7 3E+00 110E-03 121E-01 1.36-01 1.0E+0G  19E-07 1E-06 7 8E-08 6E-07 3.7E-11  4E-11 2E-06
"ELCR Subtotals 1E-06 6E-07 4E-11
Estimated Total Risk = 2E-06

*Cancer WOE Classifications:
Group A. Human carcinogen
Group B (B1, B2). Probable human carcinogen
Group C- Possible human carcinogen
Group D: Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic dailly intake

DAC = daily average concentration

DAD = dermally absorbed dose

ELCR = excess lifeime cancer nsk

EPC = exposure point concentration
mg/kg-day = miligrams per kilogram per day
mg/m* = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

pg/m* = microgram per cubic meter

URF = Inhalation unit nsk factor

WOE = weight of evidence
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TABLE 3.5

Residential Adult - COPCs in Sail {0-10 ft) Exceeding Background Concentrations - Exposure Unit B

Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenano
St. Louis Ordnance Plant, Former Hanley Area, St Lours, Missouri

Ingestion Dermal Inhalation
Soil
RfD, RfD4 RfC EPC RfDo Target RIC Target cDi DAD DAC
COPC {mg/kg-day) (mg/kg-day) (mglm’) (ma/kg) ABSy ABSE, Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mglm’) HQ Total Hi
Benzo(a)pyrene NA NA NA 121E-01 13E-01 10E+00 1.7E-07 NA NA NA 8 5E-11 NA NA
Subtotal Hazard Indices NA NA NA
Total HI = NA

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily :ntake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

Hi = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mglm’ = miligrams per cubic meter

RIC = reference concentration

RfD4 = dermal reference dose

RID, = oral reference dose
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TABLE 3.6

Residential Child - COPCs in Soil (0-10 fi) Exceeding Background Concentrations - Exposure Unit B

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenario
St Lowrs Ordnance Plant, Former Hanley Area, St. Louis, Missoun

Ingestion Dermal Inhalation
Soil
RfD, RfDy RfC EPC RfDo Target RfC Target  CDI DAD DAC
COPC (mg/kg-day) (mg/kg-day) (mglm’) {(mg/kg) ABS, ABS; Organ Organ (mg/kg-day) HQ (mglkg-day) HQ (mglm’) HQ Total HI
Benzo(a)pyrene NA NA NA 1.21E-01 0130 10E+00 1 5€-06 NA NA NA 8 5E-11 NA NA
Subtotal Hazard Indices NA NA NA
Total HI = NA

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mglmJ = milligrams per cubic meter

RfC = reference concentration

RfDy = dermal reference dose

RfD, = oral referance dose




APENDIXR
TABLE 3.7

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit C
Potential Excess Lifeime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

lngostion Dermal Inhalation
SF, SF, Soil

{mg/kg-day)” (mgl/kg-day) URF EPC (o1s]] DAD DAC Total
COPC WOE" ! ! (ng/m’)’ (mg/kg) ABS, _ ABS, (mglkg-day) ELCR _(mglkg-day) ELCR _ (mg/m’) ELCR ELCR
Arsenic A 1.5E+00 1.5E+00  4.30E-03 1 17E+01 3.0E-02 9.56-01  1.8E-05 3E-05 1.7E-06 3E-06 35E-00 2E-08 3E-05
Benzo(a)pyrene B2 7.3E+00 7.3E+00 1.10E-03 1.97E-02 13E-01 1.0E+00 3 1E-08 2E-07 13E-08  SE-08 6 0E-12 7E-12 3E-07

"ELCR Subtotals 3E-05 3E-06 2E-08
Estimated Total Risk = 3E-05

¥Cancer WOE Classifications:
Group A: Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C: Possible human carcinogen
Group D: Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CD! = chronic dally intake

DAC = daily average concentration

DAD = dermally absorbed dose

ELCR = excess Ifetime cancer risk

EPC = exposure point concentration
mg/kg-day = milhgrams per kilogram per day
mg/m* = miligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

pg/m® = microgram per cubic meter

URF = Inhalation unit nsk factor

WOE = weight of evidence



APPENDIXR

TABLE 3.8

Residential Aduit - COPCs in Soil (0-10 ft}) Exceeding Background Concentrations - Exposure Unit C
Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenano

St Lowss Ordnance Plant, Former Hanley Area, St Louis, Missouri

Ingestion Dermal Inhalation
Soil RfDo
RfD, RfDy RfC EPC Target cDI DAD DAC
COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mg/kg) ABS, ABS, Organ RIC Target Organ (mg/kg-day) HQ (mg/kg-day) HQ (mg/im®)  HQ Total HI
Arsanic 3.0E-04 30E-04 30E-05 117E+01 30E-02 95E-01 skn developmental, 16E-05 53E-02 19E-06 64E-03 8 2E-09 27E-04 6 0E-02
cardiovascular
system, nervous
system
Benzo(a)pyrene NA NA NA 197E-02 13E-01 10E+00 27€E-08 NA NA NA 14E-11 NA NA
Subtotal Hazard Indices 5 3E-02 6 4E-03 2 7TE-04
Total HI=  6.0E-02

ABS, = dermal absomtion factor
ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake Total Skin [ 0E-07)
DAC = daily average concentration Total Developmental 2 7E-04
DAD = dermally absorbed dose Total Cardrovascular 2 7E-04
EPC = exposure point concentration Total Nervous System 2 7E-04

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mglmJ = milligrams per cubic meter

RfC = reference concentration

RfDq = dermal referance dose

RfD, = oral reference dose




APPENDIXR
TABLE 3.9

Residential Child - COPCs in Soil (0-10 f) Exceeding Background Concentrations - Exposure Unit C

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenario
St. Louis Ordnance Planl, Former Hanley Area, St Louis, Missoun

Ingestion Dermal Inhalation
Soil
RfD, RfD, RfC EPC RfDo Target  RfC Target col DAD DAC
cOPC (mg/kg-day) (mg/kg-day) (mg/m®) (mgikg) ABS, ABS;, Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mg/m?) HQ Total Hi
Arsenic 3 0E-04 30E-04 30E-05 117E+01 0030 95E-01 skin developmental, 1 5E-04 5 0E-01 13E-05 42E-02 82E-09 27E-04 5 4E-01
cardiovascular
system, nervous
system

Benzo(a)pyrene NA NA NA  197E-02 0130 1.0E+00 2 5E-07 NA NA NA 14E-11 NA NA
Subtotal Hazard Indices 5 0E-01 4 2E-02 2 TE-04

Total Hi = 5.4E-01
ABS, = dermal absorption factor
ABS,, = gastrointestinal absorption factor Total Skin 5 4E-01
CDI = chronic daily intake Total Developmental 2 7E-04
DAC = dally average concentration Total Cardiovascular. 2 7E-04
DAD = dermally absorbed dose Total Nervous System 2 7E-04

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mglm3 = milhgrams per cubic meter

RIC = reference concentration

RfDy4 = dermal reference dose

RfD, = oral reference dose




APPENDIX R

TABLE 3.10

Residential Adult - COPCs in Soil (0-10 ft} Exceeding Background Concentrations - Exposure Unit D
Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St Louis Ordnance Plant, Former Hanley Area, St. Louts, Missouri

__Ingestion Dermal Inhalation
Soil
SF, SFy URF EPC col DAD DAC
COPC WOE" (mglkg-day)'1 (mglkg-day)'1 (pglm’)‘1 {(mg/kg) ABS, ABS,, (mg/kg-day) ELCR (mg/kg-day) ELCR (mg/m’) ELCR Total ELCR
Arsenic A 1.5E+00 1.5E+00 4 30E-03 8.59E+00 3 0E-02 9.5E-01 1 3E-05 2E-05 1 3E-06 2E-06 2 6E-09 1E-08 2E-05
ELCR Subtotals 2E-05 2E-06 1E-08
Estimated Total Risk = 2E-05

*Cancer WOE Classifications:
Group A: Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C: Possible human carcinogen
Group D. Not classifiable

ABSy = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = dally average concentration

DAD = dermally absorbed dose

ELCR = excess lifetime cancer nsk

EPC = exposure point concentration
mg/kg-day = milligrams per kilogram per day
mg/m* = milhigrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m* = microgram per cubic meter

URF = Inhalation unit nsk factor

WOE = weight of evidence




APPENDIXR

TABLE 3.1

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit D
Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenario

St. Louis Ordnance Plant, Former Hanley Area, St Lours, Missoun

Ingestion Dermal Inhalation
Soll
RfD, RfD, RfC EPC RfDo Target CDI DAD DAC

COPC (mg/kg-day) (mg/kg-day) (mglm’) (mg/kg) ABS, ABS, Organ RfC Target Organ (mg/kg-day) HQ (mg/kg-day) HQ (mglm‘) HQ Total HI
Arsenic 3 OE-04 30E-04 30E-05 859E+00 3 0E-02 9 5E-01 skin developmental, 12E-05 39E-02 14E-06 4 7E-03 6 1E-09 2 OE-04 4 4E-02

cardiovascular

systemn, nervous

system
Subtotal Hazard Indices 3 9E-02 4 7E-03 2 OE-04
Total HI = 4 4E-02

ABS, = dermal absorption factor
ABS; = gastrointestinal absorption factor
CDI = chronic daily intake Total Skin 4 4E-02
DAC = daily average concentration Total Daevelopmental 2 0E-04
DAD = dermally absorbed dose Total Cardiovascular 2 0E-04
EPC = exposure point concentration Tolal Nervous System 2 0E-04

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mglm’ = milligrams per cubic meter

RfC = reference concentration

RIDy = dermal reference dose

RfD, = oral reference dose



APPENDIXR
TABLE 3.12

Residential Child - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit D

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenano
St. Louis Ordnance Plant, Former Hanley Area, St Louss, Missour

Ingestion Dermal Inhalation
Soll RfDo
RfD, RfDy RfC EPC Target RfC Target coi DAD DAC

COPC (mg/kg-day) (mg/kg-day) (mg/m’) (malkg) ABS, ABS, Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mgim?) HQ Total Hi
Arsenic 3 0E-04 3 0E-04 30E-05 B859E+00 0030 9 5E-01 skin deveiopmental, 11E-04 3 7E-01 9 2E-06 31E-02 6 1E-09 2 0E-04 4.0E-01

cardiovascular

system, nervous

svstem
Subtotal Hazard Indices 3 7E-01 3 1E-02 2 OE-04
Total HI = 4 0E-01

ABS, = dermal absomtion factor
ABS;, = gastrointesttnal absorption factor Total Skin 4 0E-01
CDI = chronic daily intake Total Developmental 2 OE-04
DAC = daily average concentration Total Cardiovascular 2 OE-04
DAD = dermally absorbed dose Total Nervous System 2 0E-04

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m3 = milligrams per cubic meter

RfC = refersnce concentration

RfDy4 = dermal reference dose

RID, = oral reference dose




APPENDIX R
TABLE 3.13

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Congentrations - Exposure Unit E

Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario
St. Lours Ordnance Plant, Former Hanley Area, St Lours, Missoun

Ingestion Dermal Inhalation
Soil
SF, SF, URF EPC col DAD DAC Total
COPC WOE" (mglkg-day)’ (mg/kg-day)” (ug/m®)' (mg/kg) ABS, ABS, (mg/kg-day) ELCR  (mglkg-day) ELCR _ (mg/m’) ELCR ELCR
Benzo(a)pyrene B2 7 3E+00 7.3E+00  1.10E-03 4.85E-02 1.3E-01 10E+00  7.6E-08  6E-07 3.1E-08 28-07  15E-11 2E-11 8E-07
ELCR Subtotals 6E-07 2E-07 2E-11
Estimated Total Risk = 8E-07

*Cancer WOE Classifications.
Group A. Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C. Possible human carcinogen
Group D Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

ELCR = excess lifetime cancer nsk

EPC = exposure point concentration
mg/kg-day = milligrams per kilogram per day
mg/m* = miligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m* = microgram per cubic meter

URF = Inhalation unit risk factor

WOE = weight of evidence



APPENDIX R

TABLE 3.14

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unil E
Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenario

St Louis Ordnance Plant, Former Hanley Area, St Lours, Missoun

Ingestion Dermal Inhalation
Soil RfDo RfC
RfD, RfDy RfC EPC Target  Target CDI DAD DAC
COPC (mg/kg-day) (mg/kg-day) (mg/m®) (mg/kg) ABS, ABS, Organ  Organ (mg/kg-day) HQ (mg/kg-day) HQ (mg/m¥) HQ Total HI
Benzo(a)pyrene NA NA NA 4 85E-02 1.3E-01 1.0E+00 6 6E-08 NA NA NA 34E-11  NA NA
Subtotal Hazard Indices NA NA NA
Total HI = NA

ABS, = dermal absorption factor

ABS, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = dally average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m:' = milligrams per cubic meter

RfC = refarence concentration

RfD4 = dermal reference dose

RfD, = oral reference dose




APPENDIX R
TABLE 3.15

Residential Child - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit E

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenano
St. Lours Ordnance Plant, Former Hanley Area, St Louis, Missoun

Ingestion Dermal Inhalation
Soil
RfD, RfD,4 RfC EPC RfDo Target RfC Target coi DAD DAC
COPC {mg/kg-day) (mg/kg-day) (mg/m®) (mgikg) ABS; _ ABS,, Organ Organ (mgl/kg-day) HQ (mg/kg-day) HQ (mgim®)  HQ Total HI
Benzo(a)pyrene NA NA NA 4.85€E-02 0130 1.0E+00 6 2E-07 NA NA NA J4E-11 NA NA
Subtotal Hazard Indices NA NA NA
Total HI = NA

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m® = miligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RfD, = oral reference dose



APPENDIX R

TABLE 3.16

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit F
Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St. Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Ingestion Dermal Inhalation
Soil

SF, SFy URF EPC cDi DAD DAC Total
COPC WOE" (mgl/kg-day)’ (mg/kg-day)' (ug/m’)' (mg/kg) ABS, ABS, (mg/kg-day) ELCR (mg/kg-day) ELCR (mg/m’) ELCR ELCR
Benzo(a)anthracene B2 7 3E-01 7.3E-01 T10E-04 2 O1E-01 13E-01 10E+00  3.1E-07 _ 2E-07 13E-07  9E-08  6.1E-11  7E-12 3E-07
Benzo(a)pyrene B2 7.3E+00 73E+00  110E-03 143E-01 1.3E-01 1.0E+00 2.2E-07 2E-06 92E-08 7E-07 43E-11 5E-11 2E-06
Benzo(b)fluoranthen B2 7.3E-01 7 3E-01 110E-04 2.00E-01 13E-01 1.0E+00 3.1E-07  2E-07 13E-07 9E-08 60E-11 7E-12 3E-07

'ELCR Subtotals 2E-06 9E-07 BE-11
Estimated Total Risk = 3E-06

“Cancer WOE Classifications:
Group A* Human carcinogen
Group B (B1, B2) Probable human carcinogen
Group C: Possible human carcinogen
Group D Not classifiable

ABS4 = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = dally average concentration

DAD = dermally absorbed dose

ELCR = excess lifeime cancer risk

EPC = exposure point concentration
mg/kg-day = miligrams per kilogram per day
mg/mJ = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m* = microgram per cubic meter

URF = Inhalation unit nisk factor

WOE = weight of evidence




APPENDIX R
TABLE 317

Restdential Adult - COPCs in Sail (0-10 #) Exceeding Background Concentrations - Exposure Unit F

Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenario
St. Louts Ordnance Plant, Former Hanley Area, St Louis, Missoun

Ingestion Dermal Inhalation
Soil RfDo RfC
RfD, RfDy RfC EPC Target  Target (o]s]] DAD DAC

COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mg/kg) ABS, ABS,  Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mg/m®) HQ Total Hi
Benzo(a)anthracene NA NA NA 201E-01 13E-01 10E+00 2 8E-07 NA NA NA 14E-10 NA NA
Benzo(a)pyrene NA NA NA 143E-01 13E-01 1.0E+00 2 0E-07 NA NA NA 1 0E-10 NA NA
Benzo(b)luoranthen: NA NA NA 200E-01 13E-01 1.0E+00 2.7E-07 NA NA NA 14E-10 NA NA
Subtotal Hazard Indices NA NA NA

Total Hi = NA

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m® = milhgrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RID, = oral reference dose



APPENDIX R

TABLE 3.18

Residential Child - COPCs in Sail (0-10 ft) Exceeding Background Concentrations - Exposure Unit F
Potential Noncarcinogenic Hazard Index - Child Resident RME Scenario

St. Lours Ordnance Plant, Former Hanley Area, St Louis, Missoun

Ingestion Dermal Inhalation
Soil RfDo RfC
RID, RfDy4 RfC EPC Target Target (o]]] DAD DAC

COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mg/kg) ABS, ABS, Organ Organ (mgl/kg-day) HQ (mg/kg-day) HQ (mgim®)  HQ Total Hi
Benzo(a)anthracene NA NA NA 201E-01 0130 10E+00 2 6E-06 NA NA NA 14E-10 NA NA
Benzo(a)pyrene NA NA NA 143E-01 0130 1 0E+00 1 8E-06 NA NA NA 1 0E-10 NA NA
Benzo(b)fluoranthene NA NA NA 200E-01 0130 10E+00 2 6E-06 NA NA NA 14E-10 NA NA
Subtotal Hazard Indices NA NA NA

Total Hl = NA

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mglmJ = miligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RfD, = oral reference dose




APPENDIXR
TABLE 3.19

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit G

Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St Louis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Inggstion Dermal Inhalation
Soil

SF, SFq URF EPC (o] 2] DAD DAC Total
COPC WOE" (mgl/kg-day)’ (mg/kg-day)’ (ugim®)' (mglkg) ABS, ABS; (mg/kg-day) ELCR _ (mgl/kg-day) ELCR (mg/im®) ELCR ELCR
Arsenic A 1.5E+00 15E+00  4.30E-03 7.44E+00 3.0E-02 9.5E-01 12E-05  2E-05 11E-06  2E-06 22E-09 1E-08 2E-05
Benzo(a)anthracene B2 7 3E-01 7 3E-01 110E-04 7.30E-01 1.3E-01 10E+00 11E-06  8E-07 47E-07  3E-07 2.2E-10 2E-11 1E-06
Benzo(a)pyrene B2 7 3E+00 7.3E+00  1.10E-03 5.05E-01 1.3E-01 1.0E+00 7.9E-07  6E-06 3.2E-07  2E-06 1.5E-10 2E-10 8E-06

ELCR Subtotals 2E-05 4E-06 1E-08
Estimated Total Risk = 3E-05

*Cancer WOE Classifications:
Group A: Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C* Possible human carcinogen
Group D: Not classifiable

ABS, = dermal absorption factor

ABS, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = dailly average concentration

DAD = dermally absorbed dose

ELCR = excess lifetime cancer nsk

EPC = exposure point concentration
mg/kg-day = milligrams per kilogram per day
mg/m* = milhigrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m® = microgram per cubic meter

URF = Inhalation unit risk factor

WOE = weight of evidence



APPENDIXR

TABLE 3.20

Residential Adult - COPCs in Soll (0-10 ft) Exceeding Background Concentrations - Exposure Unit G
Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenario

St Lowts Ordnance Plant, Former Hanley Area, St Louis, Missour

Ingestion Dermal Inhalation
Soll RfDo
RfD, RfD4 RfC EPC Target col DAD DAC

COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mgikg) ABS, ABS, Organ RfC Target Organ (mg/kg-day) HQ (mg/kg-day) HQ (mg/m®) HQ Total HI
Arsenic 3 0E-04 30E-04 30E-05 744E+00 3 0E-02 9 5E-01 skin developmental, 10E-05 3 4E-02 12E-06 41E-03 52E-09 17E.04 3 BE-02

cardiovascular

system, nervous

svstem
Benzo(a)anthracene NA NA NA 7 30E-01 1.3E-01 10E+00 1 0E-06 NA NA NA 51E-10 NA NA
Benzo(a)pyrene NA NA NA 505E-01 13E-01 1.0E+00 6 9E-07 NA NA NA 36E-10 NA NA
Subtotal Hazard Indices 3 4E-02 4 1E-03 1 7E-04
Total HI= 3 8E-02

ABS, = dermal absorption factor
ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake Total Skin 3 8E-02
DAC = daily average concentration Total Developmental 17E-04
DAD = dermally absorbed dose Total Cardiovascular 1 7E-04
EPC = exposure point concentration Total Nervous System 1 7E-04

Rl = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m® = miligrams per cubic meter

RfC = reference concentration

RfDg4 = dermal reference dose

RID, = oral reference dose




APPENDIX R
TABLE 3.21

Residential Child - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit G

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenario
St Louis Ordnance Plant, Former Hanley Area, St Louts, Missoun

Ingestion Dermal Inhalation
Soll RfDo
RfD, RfDy RfC EPC Target RfC Target cDI DAD DAC
COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mg/kg) ABS, ABS, Organ Organ (mg/kg-day) HQ  (mg/kg-day) HQ (mg/im®)  HQ Total HI
Arsenic 3.0E-04 3 0E-04 3.0E-05 744E+00 0030 95E-01 skin developmental, 95E-05 32E-01 80E-06 27E-02 S2E-09 17E-04 3 4E-01
cardiovascular
system, nervous
system
Benzo(a)anthracens NA NA NA 730E-01 0130 10E+00 9 3E-06 NA NA NA 51E-10 NA NA
Benzo(a)pyrene NA NA NA 505E-01 0130 10E+00 6 SE-06 NA NA NA 3.6E-10 NA NA
Subtotal Hazard Indices 3 2E-01 2 7E-02 17E-04
Total HI= 3 4E-01

ABS, = darmal absorphon factor
ABS,, = gastrointestinal absorption factor Total Skin 3 4E-01
CD! = chronic daily intake Total Developmental 1 7E-04
DAC = daily average concentration Total Cardiovascular 17E-04
DAD = dermally absorbed dose Total Nervous System 17E-04

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m® = miligrams per cubic meter

RfC = reference concentration

RfDy = dermal reference dose

RfD, = oral reference dose




APPENDIXR
TABLE 3.22

Residential Adult - COPCs in Sail (0-10 ft) Exceeding Background Concentrations - Exposure Unit H
Potential Excess Lifetime Cancer Risk - Adult/Child {Age-Adjusted) Resident RME Scenario

St Louis Ordnance Plant, Former Hanley Area, Sf. Louis, Missouri

ingestion Dermal Inhalation
Soil

SF, SFy URF EPC (o]s] DAD DAC Total
coPC WOE' (mglkg-day)’ (mglkg-day)' (ug/m’)' (mg/kg) ABS,  ABS, (mglkg-day) ELCR _(mg/kg-day) ELCR _ (mg/m’) ELCR ELCR
Benzo(a)anthracene B2 7 3E-01 7 3E-01 110E-04 3 25E-01 1.3E-01 10E+00 5.1E-07  4E-07 2 1E-07  2E-07 9 8E-11 1E-11 5E-07
Benzo(a)pyrene B2 7.3E+00 73E+00  1.10E-03 2.26E-01 13E-01 10E+00 35E-07 3E-06 15E-07 1E-06 68E-11 B8E-11 4E-06
Benzo(b)fluoranthene B2 7.3E-01 7.3E-01 1,10E-04 4.70E-01 1.3E-01 1.0E+00 7.3E-07  5E-07 3.0E-07 2E-07  14E-10 2E-11 8E-07

ELCR Subtotals 3E-06 1E-06 1E-10
Estimated Total Risk = 5E-06

*Cancer WOE Classifications:
Group A. Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C. Possible human carcinogen
Group D. Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDiI = chronic daily intake

DAC = dally average concentration

DAD = dermally absorbed dose

ELCR = excess lifetime cancer risk

EPC = exposure point concentration
mg/kg-day = milhigrams per kilogram per day
mg/m* = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral stope factor

ug/m’ = microgram per cubic meter

URF = Inhalation unit nisk factor

WOE = weight of evidence




APPENDIXR
TABLE 3.23

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit H

Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenario
St. Louis Ordnance Plant, Former Hanley Area, St. Louts, Missoun

Ingestion Dermal Inhalation
Soll
RfD, RfDy RfC EPC RfDo Target RfC Target CDI DAD DAC

coPC (mg/kg-day) (mglkg-day) (mg/m?®) (mg/kg) ABS; ABS, Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mglm’) HQ Total HI
Benzo(a)anthracene NA NA NA 325E-01 13E-01 10E+00 4 5E-07 NA NA NA 2 3E-10 NA NA
Benzo(a)pyrene NA NA NA 2 26E-01 13E-01 1.0E+00 3 1E-07 NA NA NA 16E-10 NA NA
Benzo(b)fluoranthene NA NA NA  470E-01 1.3E-01 10E+00 6 4E-07 NA NA NA 33E-10 NA NA
Subtotal Hazard Indices NA NA NA

Total HI = NA

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m® = miligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RID, = oral reference dose



APPENDIX R
TABLE 3.24

Residential Child - COPCs 1n Sail (0-10 ft) Exceeding Background Concentrations - Exposure Unit H

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenario
St Lours Ordnance Planl, Former Hanley Area, St Louts, Missoun

Ingestion Dermal Inhalation
Sall
RfD, RfD4 RfC EPC RfDo Target RfC Target coI DAD DAC

COPC {mglkg-day) (mg/kg-day) (mg/m®) (mg/kg) ABS, ABS, _ Organ Organ  (mg/kg-day) HQ (mg/kg-day) HQ (mgim’)  HQ Total H!
Benzo(a)anthracene NA NA NA 325E-01 0130 10E+00 4 2E-06 NA NA NA 2 3E-10 NA NA
Benzo(a)pyrene NA NA NA 2 26E-01 0130 1 0E+00 2 9E-06 NA NA NA 1 6E-10 NA NA
Benzo(b)fluoranthene NA NA NA 470E-01 0130 1 0E+00 6 OE-06 NA NA NA 3 3E-10 NA NA
Subtotal Hazard Indices NA NA NA

Total HI = NA

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDLt = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

Hi = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mglm’ = milligrams per cubic meter

RfC = reference concentration

RfDy = dermal reference dose

RfD, = oral reference dose




APPENDIXR
TABLE 3.25

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit |

Potential Excess Lifetme Cancer Risk - Adul/Child (Age-Adjusted) Resident RME Scenario

St. Lours Ordnance Plant, Former Hanley Area, St. Louis, Missoun

] Ingestion Dermal Inhalation
Skq Soil
SF, (mg/kg-day)  URF EPC o] DAD DAC
COPC WOE" (mgl/kg-day)™’ ! (ng/m)'  (mgikg) ABS, ABS, (mg/kg-day) ELCR _(mg/kg-day) ELCR _ (mg/m’) ELCR __ Total ELCR
Arsenic A 1 5E+00 15E+00  4.30E-03 8 18E+00 3 OE-02 95E-01  13E-05 2E-05 12E-06  2E-06 2 56-09 1E-08 2E-05
Benzo(a)pyrene B2 7.3E+00 7.3E+00  1.10E-03 507E-02 1.3E-01 10E+00 7 9E-08 6E-07 33E-08  2E-07 15E-11  2E-11 8E-07
ELCR Subtotals 2E-05 2E-06 1E-08
Estimated Total Risk = 2E-05

*Cancer WOE Classifications.
Group A. Human carcinogen
Group B (B1, B2) Probable human carcinogen
Group C: Possible human carcinogen
Group D: Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absomtion factor
CDI = chronic dally intake

DAC = daily average concentration

DAD = dermally absorbed dose

ELCR = excess lifeime cancer risk

EPC = exposure point concentration
mg/kg-day = miligrams per kilogram per day
mg/m® = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m* = microgram per cubic meter

URF = Inhalation unit risk factor

WOE = weight of evidence



APPENDIX R

TABLE 3.26

Residentiat Adult - COPCs in Sal (0-10 ft) Exceeding Background Concentrations - Exposure Unit |
Potential Noncarcinogenic Hazard index - Adult Resident RME Scenario

St Louts Ordnance Plant, Former Hanley Area, St Louis, Missouri

Ingestion Dermal Inhalation
Soil RfDo
RfD, RfD, RfC EPC Target (o] DAD DAC
CcCOPC (mg/kg-day) (mg/kg-day) (mglm’) (mg/kg) ABS, ABS,, Organ RfC Target Organ (mg/kg-day} HQ (mg/kg-day) HQ (mglm’) HQ Total HI
Arsenic 3 OE-04 30E-04 3.0E-05 818E+00 30E-02 95E-01 skin developmental, 11E-05 3 7E-02 13E-06 45E-03 58E-09 18E-04 4 2E-02
cardiovascular
system, nervous
svstem

Benzo(a)pyrene NA NA NA 507E-02 1 3E-01 10E+00 6 9E-08 NA NA NA 36E-11 NA NA
Subtotal Hazard Indices 3 7E-02 4 5E-03 1 9E-04

Total H= 4 2E-02
ABS, = dermal absorption factor
ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake Total Skin* 3 2E-07)
DAC = dally average concentration Totat Developmental. 1 9€-04
DAD = dermally absorbed dose ‘ Totat Cardiovascular 1 9E-04
EPC = exposure point concentration Total Nervous System 19E-04

Hi = Hazard index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m® = milligrams per cubic meter

RIC = reference concentration

RfD, = dermal reference dose

RfD, = oral reference dose




APPENDIXR
TABLE 3.27

Restdential Child - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit |

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenano
St Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

ingestion Dermal Inhalation
Soil RfDo
RO, RfD4 RfC EPC Target RfC Target (od]] DAD DAC
COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mg/kg) ABS, ABS,  Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ {mg/m?) HQ Total HI
Arsenic 3 0E-04 30E-04 30E-05 8B18E+00 0030 9 S5E-01 skin developmental, 10E-04 35E-01 88E-06 29E-02 58E-09 19E-04 3 8€E-01
cardiovascular
system, nervous
svstem
Benzo(a)pyrene NA NA NA 507E-02 0130 10E+00 6 5E-07 NA NA NA 3 6E-11 NA NA
Subtotal Hazard Indices 3 5E-01 2 9E-02 19E-04
Total HI =  3.BE-01
ABS, = dermal absorption factor
ABS,, = gastrointestinal absorption factor Total Skin 3 8E-01
CDI = chronic daily intake Total Developmental. 19E-04
DAC = daily average concentration Total Cardiovascular 1 9E-04
DAD = dermally absorbed dose Total Nervous System 1 9E-04

EPC = exposure point concentration

HI = Hazard index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m3 = milligrams per cubic meter

RfC = reference concentration

RIDy4 = dermal reference dose

RfD, = oral reference dose




APPENDIX R

TABLE 3.28 R

Residential Adult - COPCs in Soil (0-10 f) Exceeding Background Concentrations - Exposure Unit J
Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St Lowis Ordnance Plant, Former Hanley Area, St. Louis, Missouri

Ingestion Dermal Inhalation
Sk, Soil
(mg/kg-day)’ SFq URF EPC cDI DAD DAC

COPC WOE" ! (mg/kg-day)' (ug/m’)' (mg/kg) ABS, ABS, (mg/kg-day) ELCR  (mg/kg-day) ELCR (mg/m’) ELCR  Total ELCR
Benzo(a)anthracene B2 7.3E-01 7.3E-01 1.10E-04 4 28E-01 13E-01 1.0E+00 6.7E-07  5E-07 28E-07  2E-07 13E-10 1E-11 7E-07
Benzo(a)pyrene B2 7.3E+00 73E+400  1.10E-03 265E-01 1.3E-01 1.0E+00 41E-07  3E-06 17607  1E-06 80E-11  9E-11 4E-06
ELCR Subtotals 4E-06 1E-06 1E-10

Estimated Total Risk = 5E-06

*Cancer WOE Classifications:
Group A' Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C* Possible human carcinogen
Group D: Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

ELCR = excess lifetime cancer risk

EPC = exposure point concentration
mg/kg-day = miligrams per kilogram per day
mg/m* = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m* = microgram per cubic meter

URF = Inhalation unit risk factor

WOE = weight of evidence




APPENDIXR

TABLE 3.29

Residenttal Adult - COPCs in Soil (0-10 ) Exceeding Background Concentrations - Exposure Unit J
Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenano

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missoun

ingestion Dermal inhalation
Soil RfDo RfC
RfD, RfDy RfC EPC Target Target cDI DAD DAC

CcOPC (mglkg-day) (mg/kg-day) (mg/m®) (mg/kg) ABS, ABS, Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mglm’) HQ Total Hi
Benzo(a)anthracene NA NA NA 4 28E-01 13E-01 1.0E+00 5 9E-07 NA NA NA 3 0E-10 NA NA
Benzo(a)pyrene NA NA NA 265E-01 13E-01 10E+00 36E-07 NA NA NA 1 9E-10 NA NA
Subtotal Hazard Indices NA NA NA

Total HI = NA

ABS4 = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CD! = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m® = miligrams per cubic meter

RfG = reference concentration

RID4 = dermal reference dose

RID, = oral reference dose



APPENDIXR
TABLE 3.30

Residential Child - COPCs in Soit (0-10 ft) Exceeding Background Concentrations - Exposure Unit J

Potential Noncarcinogenic Hazard Index - Child Resident RME Scenario
St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

ingestion Dermal Inhalation
Soil RfDo
RD, RfDy4 RfC EPC Target  RfC Target (o]} DAD DAC

COPC (mg/kg-day) (mg/kg-day) (mg/m’) (mgikg) ABS, ABS;  Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mg/im®)  HQ Total Hi
Benzo(a)anthracene NA NA NA 428E-01 0130 10E+00 5 5E-06 NA NA NA 30E-10 NA NA
Benzo(a)pyrene NA NA NA 265E-01 0130 10E+00 3 4E-06 NA NA NA 19E-10 NA NA
Subtotal Hazard Indices

Total HI = NA

ABS,y = dermal absorption factor

ABS;, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m3 = milligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RfD, = oral reference dose




APPENDIX R
TABLE 3.31

Residential Adult - COPCs in Sail (0-10 fi) Exceeding Background Concentrations - Exposure Unit K
Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St. Louis Ordnance Plant, Former Hanley Area, St Louis, Missouri

Ingestion Dermal Inhalation
Soil

SF, URF EPC (o]o]] DAD DAC Total
COPC WOE" (mg/kg-day)' (mg/kg-day)' (ug/m’)' (mg/kg) ABS, ABS; (mg/kg-day) ELCR  (mg/kg-day) ELCR (mg/m®) ELCR ELCR
Arsenic A 1.5E+00 430E-03 663E+00 30E-02 9.5E-01  10E-06  2E-05 98E-07 1E-06 20E-09 O9E-QO 2E-05
Benzo(a)anthracene B2 7 3E-01 1.10E-04 246E-01 13E-01 10E+00 38E-07  3E-07 1.6E-07 1E-07  74E-11 B8E-12 4E-07
Benzo(a)pyrene B2 7 3E+00 1.10E-03 1.58E-01 13E-01 1.0E+00 2.5E-07  2E-06 1.0E-07 7E-07  48E-11 5E-11 3E-06
Benzo(b)fluoranthene B2 7.3E-01 1.10E-04 3.97E-01 1.3E-01 1.0E+00 62E-07  5E-07 2.6E-07  2E-07 12E-10 1E-11 6E-07

ELCR Subtotals 2E-05 3E-06 SE-09
Estimated Total Risk = 2E-05

#Cancer WOE Classifications.
Group A Human carcinogen
Group B (B1, B2): Probable human carcinogen
Group C. Possible human carcinogen
Group D: Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

ELCR = excess lifetime cancer nsk

EPC = exposure point concentration
mg/kg-day = miligrams per kilogram per day
mg/m* = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

ug/m* = microgram per cubic meter

URF = Inhalation unit nsk factor

WOE = weight of evidence




APPENDIXR

TABLE 3.32

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Umit K
Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenario

St. Lowrs Ordnance Plant, Former Hanley Area, St Louis, Missour!

Ingestion Dermal Inhalation
Soil RfDo
RiD, RfD4 RfC EPC Target (o]} DAD DAC
CcoPC WOE" (mgkg-day) (mgikg-day) (mgim®)  (mgikg) ABS, ABS, Organ  RiCTargetOrgan (mglkg-day) HQ (mglkg-day}  HQ (mgim’) HQ Total HI
Arsenic A 3 0E-04 30E-04 30E-05 663E+00 30E-02 95E-01 skin developmental, 9 1E-06 3 0E-02 11E-06 36E-03 4.7E-09 1 6E-04 3 4E-02
cardiovascular
system, nervous
system
Benzo(a)anthracene B2 NA NA NA  246E-01 1 3E-01 10E+00 3 4E-07 NA NA NA 17E-10 NA NA
Benzo(a)pyrene B2 NA NA NA 1 58E-01 1 3E-01 1 0E+00 2 2E-07 NA NA NA 11E-10  NA NA
Benzo(b)fiuoranthens B2 NA NA NA 3 97E-01 1 3E-01 10E+00C 5 4€E-07 NA NA NA 28E-10  NA NA
Subtotal Hazard Indices 3 0E-02 3 6€E-03 1 6E-04
Total HI = 3.4E-02
ABS, = dermal absorption factor
ABS, = gastrointestinal absorption factor
CDI = chronic daily intake Total Skin 3 4E-02
DAC = daily average concentration Total Developmental 1 6E-04
DAD = dermally absorbed dose Total Cardiovascular 1 6E-04
EPC = exposure point concentration Total Nervous System 1 6E-04

Hl = Hazard Index

HQ = Hazard Quotient

mg/kg-day = miligrams per kilogram per day
mg/m*® = milligrams per cubic meter

RfC = reference concentration

RfDy = dermal reference dose

RID, = oral reference dose




APPENDIXR
TABLE 3 33

Residential Child - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit K
Potential Noncarcinogenic Hazard Index - Child Resident RME Scenano
St Louis Ordnance Plant, Former Hanley Area, St. Lours, Missouri

Ingestion Dermal Inhalation
Soil RfDo
RfD, RfD, RfC EPC Target  RfC Target cDI DAD DAC
COPC {mg/kg-day) (mg/kg-day) (mglm’) (mg/kg) ABS, ABS; Organ Organ (mg/kg-day) HQ (mg/kg-day) HQ (mglm’) HQ Total Hi
Arsenic 3.0E-04 30E-04 30E-05 663E+00 0030 95E-01 skin developmental, 85E-05 28E-01 71E-06 24E-02 47E-09 16E-04 3 1E-01
cardiovascular
system, nervous
system

Benzo(a)anthracene NA NA NA  246E-01 0130 10E+Q0 3 1E-06 NA NA NA 17E-10 NA NA
Benzo(a)pyrene NA NA NA  158E-01 0130 10E+00 2 0E-06 NA NA NA 11E-10 NA NA
Benzo(b)fluoranthene NA NA NA  397E-01 0.130 10E+00 5 1E-06 NA NA NA 2 8E-10 NA NA
Subtotal Hazard indices 2.8E-01 2 4E-02 1 6E-04

Total Hi =  3.1E-01
ABS, = dermal absorption factor
ABS,, = gastrointestnal absorption factor Total Skin 31E-01
CDI = chronic daily intake Total Developmental 16E-04
DAC = daily avarage concentration Total Cardiovascular -
DAD = dermally absorbed dose Total Nervous System 1 0E-04

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m?® = miligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RfD, = oral reference dose




APPENDIXR
TABLE 3.34

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit L
Potential Excess Lifetime Cancer Risk - Adult/Child (Age-Adjusted) Resident RME Scenario

St Louis Ordnance Plant, Former Hanley Area, St. Louts, Missourt

_Ingestion Dermal Inhalation
Soil

SF, URF EPC (o]s] DAD DAC Total
COPC WOE" (mglkg-day)" {mg/kg-day)™ (uglms)'1 {mg/kg) ABS4 AB_Sm (mg/kg-day) ELCR (mg/kg-day) ELCR (mglm’) ELCR ELCR
Arsenic A 1.5E+00 4,30E-03 1.01E+01 3 0E-02 9.5E-01 1.6E-05 2E-05 1 5E-06 2E-06 30E-09 1E-08 3E-05
Benzo(a)anthracene B2 7.3E-01 1.10E-04 5.05E-01 13E-01 10E+00 7 9E-07 6E-07 3 2E-07 2E-07 15E-10 2E-11 8E-07
Benzo{a)pyrene B2 7 3E+00 1 10E-03 4.75E-01 1.3E-01 1.0E+00  7.4E-07 5E-06 31E-07 2E-06 14E-10 2E-10 8E-06
Benzo(b)fluoranthene B2 7.3E-01 1 10E-04 6 04E-01 1.3E-01 1.0E+00 9.4E-07 7E-07 3.9E-07 3E-07 18E-10 2E-11 1E-06

ELCR Subtotals 3E-05 5E-06 1E-08
Estimated Total Risk = 4E-05

“Cancer WOE Classifications:
Group A Human carcinogen

Group B (B1, B2): Probable human carcinogen

Group C Possible human carcinogen
Group D: Not classifiable

ABS, = dermal absorption factor

ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake

DAC = daily average concentration

DAD = dermally absorbed dose

ELCR = excess lifetime cancer nsk

EPC = exposure point concentration
mg/kg-day = miligrams per kilogram per day
mg/m* = milligrams per cubic meter

SF4 = dermal slope factor

SF, = oral slope factor

pg/m* = microgram per cubic meter

URF = Inhalation unit nisk factor

WOE = weight of evidence




APPENDIXR
TABLE 3.35

Residential Adult - COPCs in Soil (0-10 ft) Exceeding Background Concentrations - Exposure Unit L

Potential Noncarcinogenic Hazard Index - Adult Resident RME Scenario
St Lows Ordnance Plant, Former Hanley Area, St. Louts, Missoun

Ingestion Dermal Inhalation
RfD, Soll RfDo
RfO, (mglkg- RfC EPC Target RfC Targst chI DAD DAC

cOPC (mg/kg-day) day) (mgim®) (mg/kg) ABS, ABS, Organ Organ {mg/kg-day) HQ {(mg/kg-day) HQ (mg/m®) HQ Total HI
Arsenic 3 0E-04 30E-04 30E-05 101E+01 30E-02 9.5E-01 skin developmental, 14E-05 4 6E-02 16E-06 55E-03 71E-09 24E-04 5 2E-02

cardiovascular

system, nervous

system
Benzo(a)anthracene NA NA NA  5.05E-01 13E-01 10E+00 6 9E-07 NA NA NA 36E-10 NA NA
Benzo(a)pyrene NA NA NA  475E-01 13E-01 10E+00 6 5E-07 NA NA NA 33E-10 NA NA
Benzo(b)fluoranthene NA NA NA 6 04E-01 13E-01 1 0E+00 8 3E-07 NA NA NA 4 3E-10 NA NA
Subtotal Hazard Indices 4 6E-02 5 5E-03 2 4E-04
Total HI = 5.2E-02

ABS, = dermal absorption factor
ABS,, = gastrointestinal absorption factor
CDI = chronic daily intake Total Skin 5 1E-02]
DAC = daily average concentration Total Developmental 2 4E-04
DAD = dermally absorbed dose Total Cardiovascular 2 4E-04
EPC = exposure point concentration Total Nervous System 2 4E-04

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m® = miligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RfD, = oral reference dose




APPENDIX R
TABLE 3.36

Residential Child - COPCs in Sail (0-10 /) Exceeding Background Concentrations - Exposure Unit L

Potential Noncarcinogenic Hazard index - Child Resident RME Scenario
St Louis Ordnance Plant, Former Hanley Area, St Louis, Missoun

Ingestion Dermal Inhalation
Soil
RID, RfD, RfC EPC RfDo Target col DAD DAC

COPC WOE' (mgkgday) (mghkgday) (mgim’) (mglkg) ABS,  ABS, Organ RIC Target Organ  (mglkg-day) HQ (mg/kg-day]  HQ (mgm’)  HQ Total HI

developmental,
Arsenic A 30E04 30E04 30E-05 101E+01 0030 95E-01  skn ~ CHUOVASCUAN yap o0 43e 01 11E-05 36E-02 71E-09 24E-04 4 6E-Of

system, nervous

system
Benzo(a)anthracene B2 NA NA NA 505E-01 0130 10E+00 6 5E-06 NA NA NA 3B6E-10  NA NA
Benzo(a)pyrene B2 NA NA NA  475E-01 0130 10E+00 6 1E-06 NA NA NA 3.3E-10 NA NA
Benzo(b)fluoranthene B2 NA NA NA  604E-01 0130 10E+00 7 7E-06 NA NA NA 43E-10 NA NA
Subtotal Hazard Indices 4 3E-01 3 6E-02 2.4E-04
Total Hi= 4.6E-01

ABS, = dermal absorption factor
ABS,, = gastrointestinal absorption factor Total Skin 4 6E-01
CDI = chronic daily intake Total Developmental 2 4E-04
DAC = dally average concentration Total Cardiovascular 2 4E-04
DAD = dermally absorbed dose Total Nervous System 2 4E-04

EPC = exposure point concentration

HI = Hazard Index

HQ = Hazard Quotient

mg/kg-day = milligrams per kilogram per day
mg/m® = miligrams per cubic meter

RfC = reference concentration

RfD4 = dermal reference dose

RfD, = oral reference dose




TABLE $-1

Soil Ecological Screening Values Proposed to Supplement DTLs During Initial Site Screening Step

St. Louis Ordnance Plant, St. Louis, Missouni

Chemical Soil (ug/kg)”
Acenaphthene 6.82 e+5
Acenaphthylene 6.82 e+5
Acetone 2500
Acetonitrile 1370°
Acetophenone 3ets
Acetylaminofluorene 596
Acrolein 5270b
Acrylonitrile 23.9b
Aldrin 3.32%°
Allyl chloride 13.4
Aminobiphenyl 3.05
Aniline 56.8°
Anthracene 1.48 e+6
Antimony (Total) 142
Aramite 1.66 e+5
Arsenic (Total) 5700
Azobenzene [p-(dimethylamino)] 40
Barium (Total) 1040
Benzene 255
Benzo[a]anthracene 5210
Benzo[a]pyrene 1520
Benzolb]fluoranthene 5.98 e+4
Benzolghi]perylene 1.19e+5
Benzolk]fluoranthene 1.48 e+5
Benzyl alcohol 6.58 e+4
Beryllium (Total) 1060
BHC [alpha-] 99.4
BHC [beta-] 3.08°
BHC [delta-} 9940
BHC [gamma-] 5°¢
Bromodichloromethane 540
Bromoform 1.59 e+4
Butylamine [N-Nitrosodi-n-} 267
Butylbenzyl phthalate 239
Cadmium (Total) 2.22
Carbon disulfide 94.1
Carbon tetrachloride . 2980
Chlordane 224°
Chlorethyt ether [bis(2-] 2.37 et+4b
Chloro-1-methylethyl)ether [bis(2-] 1.99 e+4
Chloroaniline [p-] 1100
Chlorobenzene 1.31e+4
Chlorobenzilate 5050
Chloroform 1190
Chloronaphthalene [2-] 12.2
Chiorophenol [2-] 243
Chloroprene 126-99-8 29
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TABLE S-1
Soil Ecological Screening Values Proposed to Supplement DTLs During Initial Site Screening Step
St. Louis Ordnance Plant, St. Louis, Missouri

Chemical Soil (ug/kg)”
Chromium+3 (Total) 400°
Chrysene 4730
Cobalt (Total) 140
Copper (Total) 5400
Cresol [4,6-dinitro-0-] 144
Cresol fm-] 3490
Cresol [o-] 4,04 et4
Cresol [p-chloro-m-] 7950
Cresol [p-] 1.63 e+5
Cyanide 1330°
DDD [4,4] 758
DDE [4,4'-] 596
DDT [4,4%] 35°
Di-n-buty! phthalate 150
Di-n-octyl phthalate 7.09 et
Diallate 452°
Dibenz[a,h]anthracene 1.84 e+4
Dibromo-3-chloropropane 35.2
Dibromochloromethane 2020
Dibromoethane [1,2-] 1230
Dichlorobenzene [m-] 3.77 e+4
Dichiorobenzene [o-] 2960
Dichlorobenzene [p-] 456
Dichlorobenzidine [3,3™-] 646
Dichlorodifluoromethane 3.95e+4
Dichloroethane [1,1-] 201et4
Dichloroethane [1,2-] 212et4
Dichloroethene [1,1-] 8280
Dichloroethylene [trans-1,2-] 784
Dichlorophenol [2,4-] 8.75e+4
Dichlorophenol [2,6-] 1170
Drchloropropane [1,2-] 3.27 et4
Dichloropropene [cis-1,3-] 398
Dichloropropene {trans-1,3-] 398
Dieldrin 2.38
Diethyl O-2-pyrazinyl phosphorothioate [O,0-] 799
Diethyl phthalate 2.48 et4
Dimethoate 218
Dimethyl phthalate 7.34 et5
Dimethylbenzidine [3,3'-] 104
Dimethylbenz[a)anthracene {7,12-] 1.63 e+4
Dimethylphenethylamine [alpha,alpha-] 300
Dimethylphenol [2,4-] 10°
Dinitrobenzene [m-] 655
Dinitrophenol [2,4-] 60.9
Dinitrotoluene [2,4-] 1280
Dinitrotoluene [2,6-] 328
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TABLE $-1
Soil Ecological Screening Values Proposed to Supplement DTLs During Initial Site Screening Step
St. Louis Ordnance Plant, St. Loujs, Missouri

Chemical Soil (ug/kg)®
Dinoseb 218
Dioxane {1,4-] 2050°
Diphenylamine 1010
Disulfoton 19.9

D [2.4-] 27.2
Endosulfan | 119
Endosulfan li 119
Endosulfan sulfate 35.8
Endrin 10.1
Endrin aldehyde 10.5
Ethyl methacrylate 3e+d
Ethylbenzene 5160
Famphur 49.7
Fluoranthene 122 e+5
Fluorene 1.22 e+5
Heptachlor 5.98
Heptachlor epoxide 152
Hexachlorobenzene 199
Hexachlorobutadiene 39.8
Hexachlorocyclopentadiene 755
Hexachloroethane 596
Hexachlorophene 199
Hexanone [2-] 1.26 e+4
indeno (1,2,3-cd) pyrene 1.09 e+
Isobutyl alcohol 2.08 e+4
Isodrin 3.32°
Isophorone 139 et5
Isosafrole 9940
Kepone 32.7
Lead (Total) 53.7
Mercury (Total) 100°
Methacrylonitrile 57°
Methane [bis(2-chloroethoxy)] 302°
Methapyrilene 2780°
Methoxychlor 19.9
Methyl bromide 235b
Methyl chloride 1.04 e+4°
Methyl ethyl ketone 8.96 e+4°
Methyl iodide 1230
Methyl mercury 1.58
Methyl methacrylate 9.84 e+5°
Methyl methanesulfanate 315°
Methyl parathion 0.292
Methyl-2-pentanone [4-] 443 et+5
Methyicholanthrene [3-] 77.9
Methylene bromide 6.5 e+4°
Methylene chionde 4050°
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TABLE S-1
Soil Ecological Screening Values Proposed to Supplement DTLs During Initial Site Screening Step
St. Louis Ordnance Plant, St. Louis, Missouri

Chemical Soil (ug/kg)®
Methylnaphthalene [2-) 3240
Naphthalene 994
Naphthoquinone [1,4-] 1670
Naphthylamine [1-] 9340
Naphthylamine [2-] 3030
Nickel (Total) 1.36 e+4
Nitroaniline [m-] 3160
Nitroaniline [o-] 741 e+4
Nitroaniline [p-] 2.19e+4
Nitrobenzene 1310
Nitrophenol [o-] 1600
Nitrophenol [p-] 5120
Nitroquinoline-1-oxide [4-] 122
Nitrosodiethylamine [N-] 69.3°
Nitrosodimethylamine [N-] 0.0321°
Nitrosodiphenylamine [N-] 545
Nitrosomethylethylamine [N-] 1.66°
Nitrosomorpholine [N-] 70.6°
Nitrosopiperidine [N-] 6.65°
Nitrosopyrrolidine [N-] 12.6°
Parathion 0.34°
Pentachlorobenzene 497
Pentachloroethane 1.07 e+4
Pentachloronitrobenzene 7090
Pentachlorophenol 119
Phenacetin 1.17 e+4
Phenanthrene 4.57 et+4
Phenol 12e+5
Phenylenediamine [p-} 6160°
Phorate 0.496
Phthalate [bis(2-ethylhexyl)] 925
Picoline [2-] 9900°
Polychlorinated biphenyls 0.332
Polychlorinated dibenzo-p-dioxins 1.99 e4
Polychlorinated dibenzofurans 0.0386
Pronamide 13.6°
Propionitrle 49.8
Propylamine [N-nitrosodi-n-] 544
Pyrene 7.85e+4
Pyridine 1030°
Safrole 404
Selenium (Total) 27.6
Silver (Total) 4040
Sitvex 109°
Styrene 4690
Sulfide 3.58
Tetrachlorobenzene [1,2,4,5-] 2020
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TABLE $-1
Soil Ecological Screening Values Proposed to Supplement DTLs During Initial Site Screening Step
St. Louis Ordnance Plant, St. Louis, Missouri

Chemical Soil (ug/kg)"
Tetrachlorodibenzo-p-dioxin [2,3,7,8-] 1.99e¢4
Tetrachloroethane [1,1,1,2-] 2.25e+5
Tetrachloroethane {1,1,2,2-] 127
Tetrachloroethene 9920
Tetrachlorophenol 199
Tetraethyl dithiopyrophosphate 596
Thallium (Totaf) 56.9
Tin (Total) 7620
Toluene 5450
Toluidine [5-nitro-o-} 8730
Toluidine [o-] 2970°
Toxaphene 119
Trichlorobenzene [1,2,4-] 1.11e+4
Trichloroethane [1,1,1-] 298et+4
Trichloroethane [1,1,2-] 286 et+4
Trichloroethylene 1.24 et4
Trichlorofluoromethane 1.64 et4
Trichlorophenol [2,4,5-] 1.41e+4
Trichlorophenol [2,4,6-] 9940
Trichloropropane [1,2,3-] 3360
Trichlorphenoxyacetic acid [2,4,5-] 596
Triethyl phosphorothioate [0,0,0-] 818
Trimtrobenzene [Sym-] 376°
Vanadium (Total) 1590
Vinyl acetate 1.27 e+4®
Vinyl chloride 646
Xylenes (total) 1e+4°
Zinc (Total) 6620°

Scource: USEPA Region 5 RCRA Ecological Screening Levels (USEPA 2003).

? Unless noted otherwise, all Soil ESLs are based on exposure to a masked shrew (Sorex cinerus ).
® Soil ESL is based on exposure to a meadow vole (Microtus pennsylvanicus).

© Soil ESL is based on exposure to a plant.

Y Soil ESL is based on exposure to soil invertebrates (e.g., earthworms).
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TABLE S-2

Soil Samples Used in Ecological Risk Evaluation
St. Louis Ordnance Plant, St. Louis, Missouri

Sample ID Date
CSS-001 2005
CSS-003 2005
CSS-004 2005
CSS-005 2005
CSS-006 2005
CSS-007 2005
CSS-008 2005
CSS-009 2005
CSS-010 2005
CSS-011 2005
CSS-012 2005
CSS-013 2005
CSS-014 2005
CSS-015 2005
HA-01 5/13/2008
HA-02 5/13/2008
HA-03 5/13/2008
HA-04 5/13/2008
HA-05 5/13/2008
HA-06 5/13/2008
HA-07 5/13/2008
HA-08 5/13/2008
HA-09 5/13/2008
HA-10 5/13/2008
HA-11 5/13/2008
HA-12 5/13/2008
HA-13 5/13/2008
HA-14 5/13/2008
HA-15 5/13/2008
HA-16 5/13/2008
HA-22 5/14/2008
NS02A 1998
NS02B 1998
NS03B 1998
NSO05A 1998
NS05B 1998
NSO7A 1998
NS07B 1998
NS08B 1998
NS09A 1998
NS09B 1998
NS11A 1998
NS11B 1998
NS12A 1998
NS12B 1998
NS13A 1998
NS13B 1998
SB-003 2005
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TABLE S-2
Soil Samples Used in Ecological Risk Evaluation
St. Louis Ordnance Plant, St. Loujs, Missouri

Sample ID Date
SB-006 2005
SB-010 2005
SB-020 2005
SB-023 2007
SB-024 2007
SB-025 2007
SB-026 2007
SB-027 2007
SB-028 2007
SB-029 2007
SB-033 2007
SB-034 2007
SS8-218A-1 2001
SS-218A-3 2001
S$S-218B-1 2001
S$S-218B-2 2001
§S8-218C-1 2001
§58-218C-2 2001
S$S-218C-3 2001
SS-219A-1 2001
S$S-219A-2 2001
S$S8-219A-3 2001
$S5-219D-1 2001
S$S8-219D-2 2001
$S-219D-3 2001
SS-219E 2001
S$S-219G-1 2001
S$8-219G-2 2001
S$S5-219G-3 2001
SS-219H 2001
S$S8-219J-1 2001
$5-220-1 2001
$8-220-2 2001
S$8-220-3 2001
S$8-2204 2001
S8-227A-1 2001
$8-227B-1 2001
$8-227J-1 2001
S$S8-227M-1 2001
$8-2270-1 2001
S$8-228A-1 2001
$5-228B-1 2001
$S8-228D-1 2001
S$S-228E-1 2001
S$S-228F-1 2001
§8-228G-1 2001
S$S8-228M-1 2001
SS-228WX-1 2001
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TABLE S-2

Soil Samples Used in Ecological Risk Evaluation
St. Louis Ordnance Plant, St. Louis, Missouri

Sample ID Date
SS8-228YZ-1 2001
S$S5-236-1 2001
SS41A 1991
SS42A 1991
SS43A 1991
SS43B 1991
SS44A 1991
S$544B 1991
SS45A 1991
§S458 1991
SS46A 1991
SS46B 1991
SS47A 1991
SS478 1991
SS48A 1991
§548B 1991
SS49A 1991
S$549B 1991
SS50A 1991
SS50B 1991
SS51A 1991
S$S51B 1991
SS852A 1991
58528 1991
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TABLE 83
Companson of Detecled Surface Soil Concentrations to DTLs and Supplemental Values
St. Lows Ordnance Plant, St. Louss, Missouri

Maximum Maximum
Range of Non-Detect Frequency of Concentration Sample ID of Maximum Screening Frequency of Hazard
Constituent Values Detection Detected  Detected Concentration Value Exceedance Quotient
Inorganics (mg/kg)
Aluminum - 76 /76 12900 §5438 NSV -1~ NSV
Antimony 38-38 1717 14.1 S8-2270-1 0.142 11717 99
Arsenic 025 -0.25 73776 36.3 HA-05 57 73176 6.4
Banum - 92 } 92 723 NS13A 1.04 92 /92 695
Beryihum 18 -18 51,73 0.632 §S-219G-3 1.06 0/73 0.60
Cadmium 305-305 54 /76 317 S§8-228Y2-1 00022 54 /76 1441
Calcium - 7 80321 §S-228F-1 NSV -1 - NSV
Chromium 12.7 - 127 73793 57.7 SS44B 04 731793 144
Cobait 15 -15 55 ] 62 124 CSS-010 0.14 55 1 62 89
Copper 58.6 - 58.6 55177 410.2 CSS-011 54 55177 76
Iron - 777 21855 SB-020 NSV -/ - NSV
Lead - 951795 1416 §S-228B-1 0.0537 95 /95 26369
Magnesium - ) 20570 §8-228D-1 NSV -1 - NSV
Manganese - 7177 1120 S$S49B NSV -/ - NSV
Mercury 0.05 - 0.05 14/ 36 0.57 SS-219E 0.1 1736 5.7
Nickel 126 - 12.6 74,77 322 S§844B 136 74177 24
Potassium - 7177 10923 5§5-236-1 NSV - - NSV
Selenium 0.25 - 0.25 14721 124 S$8-228YZ-1 0.0276 14 /21 449
Silver 25-25 11733 826 NS05B 4.04 2/33 20
Sodium - 77177 678 S844B NSV -/ = NSV
Thallium 313 -313 1317 20 8.64 $5-218A-1 0.0569 13720 152
Vanadium - 62 / 62 51.2 S552B 159 62 / 62 32
Zinc - - - 7177 1305 S§S-227A-1 6.62 77177 197
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 0.243 - 0.243 11712 419121 SB-020 682 0712 0061
Acenaphthylene 0.243 - 0243 172 000579 CSS-005 682 0/2 0.0000085 ‘
Anthracene 003 -003 13718 54.777 SB-020 148 0/18 0.37
Benzo(a)anthracene 017 - 017 13/ 18 245704 SB-020 521 1718 47
Benzo(a)pyrene - 18/ 18 196.359 SB-020 152 1718 129
Benzo(b)fluoranthene 021 -021 18 /23 388 878 SB-020 598 1/23 6.5
Benzo(g.h,!)perylene - - = 14/ 14 136.295 SB-020 119 1/14 11
Benzo(k)fluoranthene 007 - 007 17 1 22 104 945 SB-020 148 0722 0.71
Chrysene 012 -012 157 18 328.483 S$B-020 473 1/18 69
Dibenz(a,h)anthracene - 12 /12 30.616 SB-020 184 1712 1.7
Fluoranthene 007 - 007 17 119 797.026 SB-020 122 1719 6.5
Fluorene 0.243 - 0243 11112 36 137 SB-020 122 0/12 030
Indeno(1,2,3-cd)pyrene - 14714 131387 SB-020 109 1714 1.2
Naphthalene 0243 - 0243 647 21848 S$B-020 0.0994 117 220
Phenanthrene 003 - 003 157 18 09221 CSS-009 457 0/18 0.020
Pyrene 003 - 003 17 1 19 703 713 SB-020 785 1719 9.0
Volatile Organic Compounds (mg/kg)
1.1-Dichloroethene 00058 - 00065 117 0 00086 S$B-023 828 0/7 0.00010
1,2,4-Trichlorobenzene 00058 - 00065 117 00021 SB-027 11 0/7 0.00019
1,2,4-Tnmethylbenzene 0.00071 - 0 0065 117 0011 SB-027 NSV - - NSV
1,2-Dichlorobenzene 00058 - 00065 117 0 0055 SB-024 296 0/7 00019
1.3,5-Tnmethylbenzene 0.00083 - 0 0065 117 0.0051 SB-023 NSV -1 - NSV
1,3-Dichlorobenzene 0.0058 - 0 0065 117 000078 SB-024 377 017 0.000021
4-Isopropylitoluene 0 0058 - 0 0065 1717 0.0015 SB-023 NSV - I - NSV
cis-1,2-Dichloroethene 0006 - 00065 6/9 07 SB-023 21.2 0/9 0033
n-Butylbenzene 00022 - 00065 117 00025 SB-027 NSV -1~ NSV
Tetrachloroethene 0.006 - 0.0063 9/89 64 SB-023 992 0/9 0.65
Toluene 00058 - 0.0065 317 0.001 S$B-023 545 0/7 0.0002
trans-1,2-Dichloroethene 00058 - 0.0065 3/9 0036 S$B-023 0.784 0/9 0.046
Tnchloroethene 0006 - 0 0065 6/9 081 SB-028 124 0/9 0.065

NSV = No screening Value




TABLE S-4
Results of MRBCA Appendix F Checklist A
St. Louis Ordnance Plant, St. Louis, Missouri

Checlist Question

Is the boundary of the contaminated area less than % mile to a surface waterbody (stream, river, pond, lake, etc.)?
Are wetlands (as defined by the 1987 Corps of Engineers’ Delineation Manual) on or adjacent fo the site?

Are contaminated soils uncovered or otherwise accessible to ecological receptors and the elements?

Are there karstic features (see Ecological Risk Assessment Figure #2 for definition) on or within % mile of the

boundary of the contaminated area?

Are there federal or state rare, threatened, or endangered species on or within % mile of the contaminated area?

Are there one or more environmentally sensitive areas (see Ecological Risk Assessment Figure #1 for definition) at or
within % mile of the contaminated area?

Are commercially or recreationally important species (fauna or flora) on or within % mile of the contaminated area?

Z < 2 Z

Z 0

Notes:

Y =Yes

N =No

P = Potential



TABLE §-5

Results of MRBCA Appendix F Checklist B
St Louts Ordnance Plant, St Lours, Missoun

Checklist Questions

Question 1;

Questlon 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question T:

Could contaminants associated with the site reach ecological receptors via groundwater?

1 a.) Can contaminants associated with the site leach, dissolve, or otherwise migrate to groundwater?
1 b.) Are contaminants associated with the site mobile in groundwater?

1.c ) Does groundwater from the site discharge to ecologicai receptor habitat?

Could contaminants from the site reach ecological receptors via migration of NAPL?
2 a))Is Non Aqueous Phase Liquid (NAPL) present at the site?

2.b ) Is NAPL migrating?

2 ¢ ) Could NAPL discharge occur whers acological receptors are found?

Could contaminants reach ecological receptors via erosional transport of contaminated solls or via precipitation runoff?
3 a ) Are contaminants present in surface soils?
3 b ) Can contaminants be leached from or be transported by erosion of surface soils?

Could contaminants reach ecological receptors via direct contact?
4 3 ) Are contaminants present in surface soit or on the surface of the ground?
4 b ) Are potential ecological receptors on the site?

Could contaminants reach ecological receptors via inhalation of volatilized contaminants or contaminants adhered to
dust in ambient air or In subsurface burrows?

5 a ) Are contaminants prasent on the site volatile?

5 b ) Could contaminants on the site be transported in air as dust or particulate matter?

Could contaminants reach ecological receptors via direct ingestion of solil, plants, animals or contaminants?

6 a ) Are contaminants present in surface and shaliow subsurface soils or on the surface of the ground?

6 b ) Are contaminants found in soil on the site taken up by plants growing on the sita?

6 ¢ ) Do potential acological receptors on or near the site feed on plants (e.g , grasses, shrubs, forbs, trees, atc.) found on the site?
6.d ) Do contaminants found on the site bioaccumulate?

Could contaminants reach ecological receptors via transport through a karst system?

7 a ) Are there karstic features (see Ecological Risk Assessment Figure #2 for definition) on or within % mile
of the contaminated area?

7 b.} Is there a hydrogeological connection between the site and karstic features such as seeps, spnngs, streams
or other surface water bodies?

<7

<< =<=<

Notes
Y =Yeas
N =No

P = Potential




TABLE -6

Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints

St Louts Ordnance Plant, St Louis, Missoun

Assessment Endpoint

Risk Hypothesis

Measurement Endpoint Receptor

Terrestrial Habitats
Survival, growth, and reproduction of terrestrial
soll invertebrate communities

Survival, growth, and reproduction of terrestrial
plant communities

Survival, growth, and reproduction of terrestrial
reptile populations

Survival, growth, and reproduction of avian
terrestnal herbivore populations

Survival, growth, and reproduction of avian
terrestrial insectivore/omnivore populations

Survival, growth, and reproduction of avian
terrestrial carnivore populations

Survival, growth, and reproduction of mammaiian
terrestrial herbivore populations

Survival, growth, and reproduction of mammahan
terrestnal invertivore populations

Survival, growth, and reproduction of mammalian
terrestrial omnivore populations

Survival, growth, and reproduction of mammalian
terrestrial carnivore populations

Are site related PCOC concentrations in surface soils
sufficient to adversely affect soil invertebrate
communities?

Are site-related PCOC concentrations in surface soils
sufficient to adversely affoct terrestnal plant communities?

Are gite-related PCOC concsntrations in surface soil
sufficient to adversely affect terrestnal reptile populations?

Are site-related PCOC concentrations in surface soils
sufficient to cause adverse effects (on growth, survival, or
reproduction) to avian receptor populations that may
consume terrestrial plants from the site?

Are site-related PCOC concentrations in surface soils
sufficient to cause adverse effects (on growth, survival, or
reproduction) to avian receptor populations that may
consume terrestnal plants and soll invertebrates from the
site?

Are site-related PCOC concentrations in surface soils
sufficient to cause adverse effects (on growth, survival, or
reproduction) to avian receptor populations that may
consume small mammals from the site?

Are site-related PCOC concentrations in surface soils
sufficient to cause adverse effects (on growth, survival, or
reproduction) to mammahan receptor populations that may
consume terrestnal plants from the site?

Are site-related PCOC concentrations in surface soils
sufficient to cause adverse effects (on growth, survival, or
reproduction) to mammalan receptor populations that may
consume soil invertebrates from the site?

Are site-related PCOC concentrations In surface soils
sufficient to cause adverse effects (on growth, survival, or
reproduction) to mammalian receptor populations that may
consume terrestnial plants and soil invertebrates from the
sita?

Are site-related PCOC concentrations in surface soils
sufficient to cause adverse effects (on growth, survival, or
reproduction) to mammaiian receptor populations that may
consume small mammals from the site?

Soil Invertebrates
(earthworms)

Comparison of constituent concentrations in surface soils with soil
screening values

Companson of constituent concentrations in surface soils with soil
screening values

Terrestrial plants

Companson of constituent concentrations in surface solls with solf
screening values

Ewvidence of potential nsk to other upper trophic level terrestrial receptors
evaluated in the ERA

Companson of modeled dietary intakes using surface soil concentrations Rufous-sided Towhee
with iterature-based Iingestion screening values; ratios >1 based upon
the NOAEL-LOAEL range indicate an effect

Reptiles

Comparison of modeled dietary intakes using surface soil concentrations Wild Turkey
with literature-based ingestion screening values, ratios >1 based upon
the NOAEL-LOAEL range indicate an effect

Companison of modeled dietary intakes using surface soil concentrations Bald Eagle
with literature-based ingestion screening values; ratios >1 based upon
the NOAEL-LOAEL range indicate an effect

Comparison of modeled dietary Intakes using surface soil concentrations White-tailed deer
with literature-based ingestion screening values; ratios >1 based upon
the NOAEL-LOAEL range indicate an effect

Comparnison of modeled dietary intakes using surface soil concentrations Short-tailed shrew
with literature-based ingestion screening values; ratios >1 based upon
the NOAEL-LOAEL range indicate an effect

Companson of modeled dietary intakes using surface soll concentrations White-footed mouse
with Iterature-based ingestion screening values; ratios >1 based upon
the NOAEL-LOAEL range Indicate an effect

Comparison of modeled dietary intakes using surface soil concentrations Coyote
with literature-based ingestion screening values; ratios >1 based upon
the NOAEL-LOAEL range indicate an effect
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TABLE §-7
Soil Bioaccumulation Factors
St Lours Ordnance Plant, St Louis, Missoun

Soll-Plant BCF (dry weight) Soll-Invertebrate BAF (dry weight) Soll-Mouse BAF (dry welight) Soll-Shrew BAF (dry weight)

Chemical Value Reference Value Reference Value Referonce Value Refaerence
Inorganics
Arsenic 11 90th Percentile; Bechtel Jacobs 1998 0.52 90th Percentile; Sample et al. 1998a 0014 90th Percentile, Sample et al. 1998a 0.015  90th Percentile, Sample et al 1998b
Cadmium 33 90th Percentile; Bechtel Jacobs 1998 41 90th Percentile; Sample et al 1998a 046 90th Percentile; Sample et al. 1998a 7.0 90th Percentlle, Sample et al. 1998b
Chromium 0084 90th Percentile, Bachtel Jacobs 1998 3.2  90th Percentile; Sample et al. 1998a 035 90th Percentile, Sample et al. 1998a 0.33 90th Percentile; Sample et al. 1998b
Copper 063 90th Percentile, Baechtel Jacobs 1998 15 90th Percentile; Sample et al. 1998a 055 90th Percentile; Sample et al. 1998a 1.1 90th Percentile; Sample et al 1998b
Lead 047  90th Percentile; Bechtel Jacobs 1998 15 90th Percentile; Sample et al. 1998a 029 90th Percentila, Sample et al. 1998a 0.34 90th Percentile, Sample et al 1998b
Mercury 5.0 90th Percentile, Bechtel Jacobs 1998 21 90th Percentile; Sample et al 1998a 013 90th Percentile; Sample et al. 1998a 019 90th Percentile; Sample et al. 1998b
Nickel 14 90th Percentile; Bechtel Jacobs 1998 47  90th Percentile, Sample et al 1998a 059 90th Percentlle; Sample et al. 1998a 0.58 90th Percentile; Sample et al 1998b
Selenium 30 90th Parcentile, Bachtel Jacobs 1998 13  90th Percentile; Sample et al. 1998a 13 90th Percentile; Sample et al. 1998a 12 90th Percentile; Sample et al. 1998b
Silver 0037 90th Percentile, Bechtel Jacobs 1998 15 90th Percentile, Sample et al 1998a 0.81 90th Percentile; Sample et al. 1998a 050 90th Percentite; Sample et al 1998b
Zinc 18 90th Percentile; Bechtel Jacobs 1998 13 90th Percentile, Sample et al. 1998a 28 90th Percentile; Sample et al 1998a 29 90th Percentile; Sample et al. 1998b
Semivolatile Organics
Benzo(a)anthracene 0022 Travis and Arms 1988 ##i# Beyer and Stafford 1993 NA NA
Benzo(a)pyrene 0014 Travis and Arms 1988 i### Beyer and Stafford 1993 NA NA
Benzo(b)luoranthene 0017 Trawvis and Arms 1988 ### Beyer and Stafford 1993 NA NA
Benzo(g.h,i)perylene 0006 Travis and Arms 1988 Wit Beyer and Stafford 1993 NA NA
Chrysene 0029 Travis and Arms 1988 #itit# Beyer and Stafford 1993 NA NA
Dibenz(a,h)anthracene 0007 Travis and Arms 1988 #i## Beyer and Stafford 1993 NA NA
Fluoranthene 0062 Travis and Arms 1988 it Beyer and Stafford 1993 NA NA
Indeno(1,2,3-cd)pyrene 0006 Travis and Arms 1988 ##it#t Beyer and Stafford 1983 NA NA
Pyrene 0069 Travis and Arms 1988 #ii# Beyer and Stafford 1993 NA NA

NA = Not applicable because chemical not evaluated in medium




TABLE S-8

Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 2
St Lours Ordnance Plant, St. Louis, Missouri

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

Receptor Value Reference Value Reference Value Reference
Birds
Rufous-sided Towhee 003 Clench and Leberman 1978 0.0059 allometric equation 0.0062 allometric equation
Wild Turkey 2.50 Eaton 1992 0.1090 allometric equation 0.1057 allometric equation
Mammals
Coyote 7.00 Bekoff 1977 0.5705 allometric equation 0.3401 Sample and Suter 1994
Short-tailled shrew 0.013 USEPA 1993 0.0048 USEPA 1993 0.0019 USEPA 1993
White-footed mouse 0.014  Silva and Downing 1995 0.0092 Sample and Suter 1994 0.0007 Sample and Suter 1994
White-tailed deer 52 1 Silva and Downing 1995 3.5636 allometric equation 0.2610 Sample and Suter 1994
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TABLE S-8
Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 2
St. Louis Ordnance Plant, St Lours, Missouri

Dietary Composition (percent) Soll/ Sediment Ingestion (percent)
Terr. Soil Small
Receptor Plants Invert. Mammals Birds Reference Value Reference
Birds
Rufuos-sided Towhes 41.6 58.4 0 0 Greenlaw 1996 0 Greenlaw 1996
Wild Turkey 96.4 3.6 0 0 Shemnitz 1956 0 Shemnitz 1956
Mammals
Coyote 7.0 28 87.4 0 USEPA 1993 2.8 Beyer et al. 1994
Shori-talled shrew 47 82.3 0 0 USEPA 1993; Sample and 13.0 Sample and Suter 1994
Suter 1994
White-footed mouse 51.0 470 0 0 Martin et al. 1951; Sample 2.0 Beyer et al. 1994
and Suter 1994

White-tailed deer 98.0 0 0 0 Sample and Suter 1994 2.0 Beyer et al. 1994




TABLE S-9

Surface Soil Direct Exposure Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Chemical Screening Value Reference
Inorganics (mg/kg)
Aluminum pH Dependent USEPA 2008
Antimony 78 USEPA 2008
Arsenic 18 USEPA 2008
Barium 330 USEPA 2008
Cadmium 32 USEPA 2008
Chromium 04 USEPA 2003
Cobalt 13 USEPA 2008
Copper 70 USEPA 2008
Iron pH Dependent USEPA 2008
Lead 120 USEPA 2008
Manganese 220 USEPA 2008
Mercury 0.10 Efroymson et al. 1997a
Nickel 38 USEPA 2008
Selenium 0.52 USEPA 2008
Silver 560 USEPA 2008
Thallium 1.0 Efroymson et al. 1997b
Vanadium 20 Efroymson et al. 1997b
Zinc 50 USEPA 2008
Semivolatiles (mg/kg)
Benzo(a)anthracene 5.21 USEPA 2003
Benzo(a)pyrene 1.52 USEPA 2003
Benzo(b)fluoranthene 59.8 USEPA 2003
Benzo(g,h,i)perylene 119 USEPA 2003
Chrysene 473 USEPA 2003
Dibenz(a,h)anthracene 18.4 USEPA 2003
Fluoranthene 122 USEPA 2003
Indeno(1,2,3-cd)pyrene 109 USEPA 2003
Naphthalene 0.994 USEPA 2003
Pyrene 78.5 USEPA 2003




TABLE S-10

Ingestion Screening Values for Maimals

St. Louis Ordnance Plant, St Louts, Missouni

Tost Body Waeight Exposure LOAEL NOAEL White-footed Short-tailed White-tailed

Chemlcal Organism (kg) Duration Route Effect/Endpoint _ (mg/kg/d) (mgikg/d) Reference Mouse Shrew Coyote Deer
Inorganics
Arsenic mouse 003 3 generations oral In water reproduction 128 013  Sample et al. 1996 X X X
Arsenic dog 100 2 years oralindiet  systemic 1200 120 ATSDR 1993a X
Cadmium rat 0303 6 weeks oral (gavage) reproduction 100 1.00 Sample et al. 1996 X X X
Cadmium dog 100 3 months oral indiet  reproduction 75 0.75 ATSDR 1998a X
Chromium rat 035 1 year oral in water body weight/intake 328 328 Sample etal. 1996 X X X X
Copper mouse 003 1 month + GD 0-19 oral in diet developmental 104 780 ATSDR 2002a X X X
Copper mink 100 357 days oral indiet  reproducton 15.1 11.7  Sample et al. 1996 X
Lead rat 035 3 generations oral indiet  reproduction 800 800 Sample et al. 1996 X X X X
Mercury rat 035 3 generations oral in diet reproduction 0.16 0.032 Sample etal 1996 X X X
Mercury mink 100 93 days oralindiet  survival/weight loss 0.25 0.15 Sample et al. 1996 X
Nickel rat 0.35 3 generations oral in diet reproduction 80.0 40.0 Sample et al. 1996 X X X
Nickel dog 100 2 years oralindiet  systemic 625 250 ATSDR 2003a X
Selenium rat 035 1 year oral in water reproduction 0.33 020 Sample et al. 1996 X X X X
Silver rat 0.35 2 weeks oral in water  survival 18.2 1.812 ATSDR 1990 X X X X
zine rat 035 GD 1-16 oral in diet reproduction 320 160 Sample et al 1996 X X X
Zin¢ mink 100 25 weeks oral reproduction 208 20.8 ATSDR 2003b X
Semivolatiles
Benzo(a)anthracene mouse 003 GD 7-16 oral (gavage) reproduction 10 2 Sample et al 1996 X X X X
Benzo(a)pyrene mouse 003 GD 7-16 oral (gavage) reproduction 10 2 Sample et al. 1996 X X X X
Benzo(b)fluoranthene mouse 003 GD 7-16 oral {gavage) reproduction 10 2 Sample et al. 1996 X X X X
Benzo(g.h.1)perylene mouse 0.03 GD 7-16 oral (gavage) reproduction 10 2 Sample et al. 1996 X X X X
Chrysene mouse 003 GD 7-16 oral (gavage) reproduction 10 2 Sample et al. 1996 X X X X
Dibenz(a,h)anthracene mouse 0.03 GD7-16 oral (gavage) reproduction 10 2 Sample et al. 1998 X X X X
Fluoranthene mouse 003 13 weeks oral (gavage) reproduction 2500 500 ATSDR 19895a X X X X
Indeno(1,2,3-cd)pyrene mouse 003 GD 7-16 oral (gavage) reproduction 10 2 Sample et al. 1996 X X X X
Pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10 2 Sample et al. 1996 X X X X




TABLE S-11

Ingestion Screening Values for Birds
St. Louis Ordnance Plant, St Louis, Missoun

Body Woeight Exposure LOAEL NOAEL Rufous-sided wild

Chemical Test Organism {kg) Duration Route Effect/Endpoint (mg/kg/d) (mg/kg/d) Reference Towhee Turkey
Inorganics
Arsenic brown-headed cowbird 0.049 7 months oral in diet  survival 738 246  Sample et al 1996 X
Arsenic mallard 100 128 days oral indiet  survival 128 5.14  Sample et al. 1996 X
Cadmium maliard 1.15 90 days oralindiet  reproduction 20.0 145  Sample et al. 1996 X X
Chromium American black duck 125 10 months oral indiet  reproduction 5.00 100 Sample et al. 1996 X X
Copper chicken (chicks) 0.534 10 weeks oralin diet  growth/survival 61.70 47.00 Sample et al. 1996 X X
Lead Japanese quail 015 12 weeks oralindiet  reproduction 13 1.13  Sample et al. 1996 X
Lead Amencan kestrel 013 7 months oralindiet  reproduction 193 3.85 Sample et al 1996 X
Mercury mallard 100 3 generations  oralindiet  reproduction 0.078 0.026 USEPA 1997b X X
Nickel mallard 0.78 90 days oralindiet  growth/survival 107 774  Sample et al. 1996 X X
Selenium X
Silver mallard 110 14 days oralindiet  survival 178 356  USEPA 1998b X X
Zinc chicken 194 44 weeks oralindiet  reproduction 131.0 1450 Sample et al. 1996 X X
Semivolatiles
Benzo(a)anthracene chicken 15 35 days oralindiet  reproduction 355 71 Rigdon and Neal 1963 X X
Benzo(a)pyrene chicken 15 35 days oralin dist  reproduction 3556 71 Rigdon and Neal 1963 X X
Benzo(b)fluoranthene chicken 15 35 days oral in diet  reproduction 355 71 Rigdon and Neal 1963 X X
Benzo(g.h,1)perylene chicken 15 35 days oralindiet  reproduction 355 74 Rigdon and Neal 1963 X X
Chrysene chicken 15 35 days oral indiet  reproduction 355 7.1 Rigdon and Neal 1963 X X
Dibenz(a,h)anthracene chicken 15 35 days oralindiet  reproduction 355 74 Rigdon and Neal 1963 X X
Fluoranthene chicken 15 35 days oral in diet  reproduction 35.5 71 Rigdon and Neal 1963 X X
Indeno(1.2.3-cd)pyrene chicken 1.5 35 days oralindiet  reproduction 355 71 Rigdon and Neal 1963 X X
Pyrene chicken 1.5 35 days oral in diet  reproduction 35.5 7.1 Rigdon and Neal 1963 X X




TABLE S-12

Comparison of Detected Surface Soil Concentrations o Direct Exposure Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Maximum
Maximum Screening Hazard
Chemical Concentration Value Quotient
Inorganics (mg/kg)
Aluminum 12900 pH Dependent -
Antimony 14.1 78 0.18
Arsenic 36.3 18 2.0
Barium 723 330 2.2
Cadmium 3.17 32 0.10
Chromium 57.7 04 144
Cobalt 124 13 0.95
Copper 410.2 70 5.9
Iron 21855 pH Dependent -
Lead 1416 120 12
Manganese 1120 220 51
Mercury 0.57 0.1 57
Nickel 322 38 0.85
Selenium 124 0.52 24
Silver 82.6 560 0.15
Thallium 8.64 1.0 8.6
Vanadium 51.2 20 26
Zinc 1305 120 11
Semivolatiles (mg/kg)
Benzo(a)anthracene 245.7 5.21 47
Benzo(a)pyrene 196.4 1.52 129
Benzo(b)fluoranthene 388.9 59.8 6.5
Benzo(g,h,i)perylene 136.3 119 11
Chrysene 328.5 4.73 69
Dibenz(a,h)anthracene 30.6 18.4 17
Fluoranthene 797.0 122 6.5
Indeno(1,2,3-cd)pyrene 131.4 109 1.2
Naphthalene 218 0.0994 220
Pyrene 703.7 785 9.0




TABLE S-13
Comparison of White-Footed Mouse Exposure Doses to Ingestion Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial Terrestrial
Soil Plant Soil - invertebrate  Surface Water  Dietary NOAEL LOAEL
Concentration Concentration Invertebrate Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical (mg/kg) Soil - Plant BCF___ (mg/kg dry) BAF (mg/kg) (mg/L) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ HQ
Inorganics ’
Arsenic 36.3 1.103 40,0389 0.523 18.9849 0 1.4927744 0.126 1.26
Cadmium 3.17 3.25 10.3025 40.69 128.9873 0 3.2737017 1 10 0.33
Chromium 57.7 0.0839 4.84103 3.162 182.4474 0 4.4369675 3.28 3238 0.14
Copper 410.2 0.625 256.375 1.531 628.0162 0 21.552199 78 104 0.28 0.21
Lead 1416 0.468 662.688 1.622 2155.152 0 68.471534 8 80 0.86
Mercury 0.57 5 2.85 20.625 11.75625 0 0.347038 0.032 0.16
Nickel 32.2 1.411 454342 4,73 152.306 0 47361336 40 80 0.12 0.06
Selenium 124 3.012 37.3488 1.34 16.616 0 1.3456586 0.2 0.33
Silver 82.6 0.0367 3.03142 15.338 1266.9188 0 29.720206 1.812 18.12
Zinc 1305 1.82 2375.1 12.885 16814.925 0 453.77951 160 320
Semivolatiles
Benzo(a)anthracene 5.21 0.0222 0.115413795  0.27 1.4067 0 0.0409182 2.0 10 0.020 <0.01
Benzo(a)pyrene 1.52 0.0135 0.02057802 0.34 0.5168 0 0.0140889 2.0 10 <0.01 <0.01
Benzo(b)fluoranthene 59.8 0.0174 1.042512291  0.21 12.558 0 0.3787914 2.0 10 0.19 0.038
Benzo(g,h,i)perylene 119 0.0061 0.724948176  0.15 17.85 0 0.5530111 2.0 10 0.28 0.055
Chrysene 4.73 0.0289 0.136735455 0.44 2.0812 0 0.0567198 2.0 10 0.028 <0.01
Dibenz(a,h)anthracene 18.4 0.0068 0.124686037  0.49 9.016 0 0.2317998 2.0 10 0.12 0.023
Fluoranthene 122 0.061727686 7.530777748 0.37 45,14 0 1.3650743 500 2500 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 109 0.006092001 0.664028161  0.41 - 44,69 0 1.1678062 2.0 10 0.58 0.12
Pyrene 78.5 0.068662561 5.390011065  0.39 30.615 0 0.9287638 2.0 10 0.46 0.093
DI, = J(FIR)(FC,)(PDF)) + [(FIR)(SC,)(PDS) + [(WIR)(WCx)]
BW
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0007 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi = 0.51 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.47 = Proportion of diet composed of food item (invertebrates, dry weight basis)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.02 = Proportion of diet composed of soil (dry weight basis)
WIR = 0.0092 = Water ingestion rate (L/day)
WCx = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.0141 = Body weight (kg wet weight)
Ha = O

Screening Value (from Table)




TABLE S-14
Comparison of Short-Tailed Shrew Exposure Doses to Ingestion Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial Terrestrial
Soil Plant Soil - Invertebrate ~ Surface Water Dietary NOAEL LOAEL
Concentration Concentration Invertebrate Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical (mg/kg) Soil - Plant BCF___ (mg/kg dry) BAF (mg/kg) (mg/l)  (mg/kg/d) (mg/kg/d) (mg/kg/d
Arsenic 36.3 1.103 40.0389 0.523 18.9849 0 3.1491918 0.126 1.26
Cadmium 3.17 3.25 10.3025 40.69 128.9873 0 15.168681 1 10
Chromium 57.7 0.0839 4.84103 3.162 182.4474 0 22370936 3.28 328
Copper 410.2 0.625 256.375 1.531 628.0162 0 82.498546 78 104
Lead 1416 0.468 662.688 1.522 2155.152 0 281.81626 8 80
Mercury 0.57 5 2.85 20.625 11.75625 0 1.4004184 0.032 0.16
Nickel 322 1.411 45.4342 473 152.306 0 18.656658 40 80
Selenium 124 3.012 37.3488 1.34 16.616 0 24147895 0.2 0.33
Silver 82.6 0.0367 3.03142 15.338 1266.9188 0 149.2817 1.812 18.12
Zinc 1305 1.82 2375.1 12.885 16814.925 0 2000.7051 160 320
Semivolatiles
Benzo(a)anthracene 5.21 0.0222 0.115413795 0.27 1.4067 0 0.2607779 2.0 10 0.13 0.026
Benzo(a)pyrene 1.52 0.0135 0.02057802 0.34 0.5168 0 0.0884016 2.0 10 0.044 <0.01
Benzo(b)fluoranthene 59.8 0.0174 1.042512291 0.21 12.558 0 2572901 2.0 10 0.257
Benzo(g,h,i)perylene 119 0.0061 0.724948176  0.15 17.85 0 42783776 2.0 10 0.43
Chrysene 4.73 0.0289 0.136735455 0.44 2.0812 0 0.3307342 2.0 10 0.17 0.033
Dibenz(a,h)anthracene 18.4 0.0068 0.124686037 0.49 9.016 0 1.3911494 2.0 10 0.70 0.14
Fluoranthene 122 0.061727686 7.530777748 0.37 45.14 0 7.5613483 500 2500 0.015 <0.01
Indeno(1,2,3-cd)pyrene 109 0.006092001 0.664028161 0.41 44,69 0 7.2236806 2.0 10 0.72
Pyrene 78.5 0.068662561 5.390011065 0.39 30.615 0 5.0520026 2.0 10 0.51
DI, = Z(FIR)(FC)(PDF)) + [(FIR)(SC,)(PDS) + [(WIR)(WCx)]
BW
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.001885939 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi = 0.047 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.823 = Proportion of diet composed of food item (invertebrates, dry weight basis)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.13 = Proportion of diet composed of soil (dry weight basis)
WIR = 0.00475213 = Water ingestion rate (L/day)
WCx = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.01331 = Body weight (kg wet weight)

DI,

HQ =
Screening Value (from Table)




TABLE S-15
Comparison of Coyote Exposure Doses to Ingestion Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri .

Terrestrial " Terrestrial
Soil Plant Invertebrate Mouse Shrew Surface Water  Dietary NOAEL LOAEL
Concentration Soil - Plant Concentration Soil - Invertebrate Concentration Soil - Mouse Concentration Soil - Shrew Concentration Concentration Intake TRV TRV NOAEL LOAEL

Chemical (mg/kg) BCF (mglkg dry) BAF (mg/kg) BAF (mglkg) BAF (mg/kg) (mg/L) (mg/kg/d) (mglkg/d) (mg/kg/d) HQ HQ
Inorganics R —
Arsenic 36.3 1.103 40.0389 0.523 18.9849 0.014 - 0.5082 0.0149 0.54087 0 0.2336668 1.2 12 0.19 0.019
Cadmium 3.17 3.25 10.3025 40.69 128.9873 0.462 1.46454 7.017 22.24389 0 0.7182362 0.75 7.5 0.96 0.10
Chromium 57.7 0.0839 4.84103 3.162 182.4474 0.349 20.1373 0.3333 19.23141 0 1.1790918 3.28 3238 0.36 0.036
Copper 410.2 0.625 256.375 1.531 628.0162 0.554 227.2508 1.117 458.1934 0 16.838445 11.7 15.14
Lead 1416 0.468 662.688 1.522 2155.152 0.286 404.976 0.339 480.024 0 25.903513 8 80 0.32
Mercury 0.57 5 2.85 20.625 11.75625 0.13 0.0741 0.192 0.10944 0 0.0303598 0.15 0.25 0.20 0.12
Nickel 322 1.411 454342 473 152.306 0.589 18.9658 0.578 18.6116 0 1.2034228 25 625 0.048 0.019
Selenium 124 3.012 37.3488 1.34 16.616 1.263 15.6612 1.1867 14.71508 0 0.8114832 0.2 0.33
Silver 826 0.0367 3.03142 15.338 1266.9188 0.81 66.906 0.5013 41.40738 0 4.1460978 1.812 18.12 0.23
Zinc 1305 1.82 2375.1 12.885 16814.925 2.7822 3630.771 2.9011 3785.9355 0 190.20832 20.8 208 0.91
Semivolatiles : .
Benzo(a)anthracene 5.21 0.0222 0.115413795  0.27 1.4067 - 0.127869465 - 0.814931028 0 0.0294128 2.0 10 0.015 <0.01
Benzo(a)pyrene 1.52 0.0135 0.02057802 0.34 0.5168 - 0.044027827 - 0.276254932 0 0.0096415 2.0 10 <0.01 <0.01
Benzo(b)fluoranthene 59.8 0.0174 1.042512291 0.21 12.558 - 1.183723158 - 8.040315583 0 0.29784 2.0 10 0.15 0.030
Benzo(g,h,i)perylene 119 0.0061 0.724948176  0.15 17.85 - 1.728159685 - 13.36993014 0 0.5092225 2.0 10 0.25 0.051
Chrysene 473 0.0289 0.136735455 0.44 2.0812 - 0.177249414 - 1.033544237 0 0.0354402 2.0 10 0.018 <0.01
Dibenz(a,h)anthracene 184 0.0068 0.124686037 0.49 9.016 - 0.724374316 - 4.347342029 0 0.1454102 2.0 10 0.073 0.015
Fluoranthene 122 0.0617277 7.530777748  0.37 45.14 - 4.265857193 - 23.62921335 0 0.8452967 500 2500 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 109 0.006092 0.664028161 0.41 44 .69 - 3.649394515 - 22.57400196 0 0.7681489 2.0 10 0.38 0.077
Pyrene 78.5 0.0686626 5.390011065 0.39 30.615 - 2.902386735 - 15.78750805 0 0.5636214 2.0 10 0.28 0.056

DI, = Z(FIR)(FC,,-)(PDF,) + [(FIR)(SC,)(PDS) + [(WIR)(WCx)]

BW
DI = Chemical-specific

FIR=0.34

FCxi = Chemical-specific
PDFi = 0.07

FCxi = Chemical-specific
PDFi = 0.028

FCxi = Chemical-specific
PDFi = 0.437

FCxi = Chemical-specific
PDFi = 0.437

SCx = Chemical-specific
PDS = 0.028

WIR= 0.57
WCx = Chemical-specific

BW=7

HQ=

= Dietary intake for chemical (mg chemical/kg body weight/day)

= Food ingestion rate (kg/day dry weight)
= Concentration of chemical in food item (plants, mg/kg, dry weight basis)
= Proportion of diet composed of food item (plants, dry weight basis)

= Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)

= Proportion of diet composed of food item (invertebrates, dry weight basis)
= Concentration of chemical in food item (mouse, mg/kg, dry weight basis)
= Proportion of diet composed of food item (mouse, dry weight basis)

= Concentration of chemical in food item (shrew, mg/kg, dry weight basis)

= Proportion of diet composed of food item (shrew, dry weight basis)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis)

= Water ingestion rate (L/day)

= Concentration of chemical in water (mg/L)

= Body weight (kg wet weight)

DIy

Screening Value (from Table)




TABLE $-16

Comparison of White-Tailed Deer Exposure Doses to Ingestion Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial Plant Surface Water  Dietary NOAEL LOAEL

Soil Concentration Soil - Plant Concentration Concentration Intake TRV TRV NOAEL LOAEL

Chemical (mg/kg) BCF (mglkg dry) (mg/L) (mg/kg/d) (mgl/kg/d) (mg/kg/d) HQ HQ
Inorganics
Arsenic 36.3 1.103 40.0389 0 0.2002041 0.126 1.26 -0.16
Cadmium 3.17 3.25 10.3025 0 0.0508968 1 10 0.051 <0.01
Chromium 57.7 0.0839 4.84103 0 0.0295477 3.28 32.8 <0.01 <0.01
Copper 410.2 0.625 256.375 0 1.2997474 78 104 0.017 0.012
Lead 1416 0.468 662.688 0 3.3952756 8 80 0.42 0.042
Mercury 0.57 5 2.85 0 0.0140489 0.032 0.16 0.44 0.088
Nickel 322 1.411 45.4342 0 0.2262811 40 80 <0.01 <0.01
Selenium 124 3.012 37.3488 0 0.1846028 0.2 0.33 092 056
Silver 82.6 0.0367 3.03142 0 0.0231583 1.812 18.12 0.013 <0.01
Zinc 1305 1.82 2375.1 0 11.791078 160 320 0.074 0.037
Semivolatiles
Benzo(a)anthracene 5.21 0.0222 0.115413795 0 0.0010886 2.0 10 <0.01 <0.01
Benzo(a)pyrene 1.52 0.0135 0.02057802 0 0.0002533 2.0 10 <0.01 <0.01
Benzo(b)fluoranthene 59.8 0.0174 1.042512291 0 0.0111096 2.0 10 <0.01 <0.01
Benzo(g,h,i)perylene 119 0.0061 0.724948176 0 0.0154819 2.0 10 <0.01 <0.01
Chrysene 473 0.0289 0.136735455 0 0.0011452 2.0 10 <0.01 <0.01
Dibenz(a,h)anthracene 18.4 0.0068 0.124686037 0 0.0024557 2.0 10 <0.01 <0.01
Fluoranthene 122 0.0617277 7.530777748 0 0.0491951 500 2500 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 109 0.006092 0.664028161 0 0.0141809 2.0 10 <0.01 <0.01
Pyrene 78.5 0.0686626 5.390011065 0 0.0343268 2.0 10 0.017 <0.01

pi, = Z(FIRAFCx)(PDF) + [(FIR)SC,)(PDS) + [(WIR(WCx)]

BW
DI = Chemical-specific
FIR = 0.261
FCxi = Chemical-specific
PDFi = 0.98
SCx = Chemical-specific
PDS = 0.02
WIR = 3.563555322
WCx = Chemical-specific
BW = 52.1

HQ =

= Dietary intake for chemical (mg chemical/kg body weight/day)

= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in food item (plants, mg/kg, dry weight basis)
= Proportion of diet composed of food item (plants, dry weight basis)

= Concentration of chemical in soil (mg/kg, dry weight)

= Proportion of diet composed of soil (dry weight basis)

= Water ingestion rate (L/day)

= Concentration of chemical in water (mg/L)

= Body weight (kg wet weight)

DI,

Screening Value (from Table)



TABLE S$-17
Comparison of Rufous-Sided Towhee Exposure Doses to Ingestion Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial
Soil Terrestrial Plant Soil - Invertebrate ~ Surface Water  Dietary NOAEL LOAEL
Concentration Concentration Invertebrate Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical (mgl/kg) Soil - Plant BCF (mg/kg dry) BAF (mglkg) (mg/L) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ HQ
Arsenic 36.3 1.103 40.0389 0.523 18.9849 0 5.3676571 2.46 7.38 0.73
Cadmium 3.17 3.25 10.3025 40.69 128.9873 0 15.403428 1.45 20 0.77
Chromium 57.7 0.0839 4.84103 3.162 182.4474 0 21.004294 1 5
Copper 410.2 0.625 256.375 1.631 628.0162 0 91.593835 47 61.7
Lead 1416 0.468 662.688 1.522 2155.152 0 296.84671 3.85 19.25
Mercury 0.57 5 2.85 20.625 11.75625 0 1.5577184 0.026 0.078
Nickel 322 1.411 45.4342 4.73 152.306 0 20.8658 774 107
Selenium 12.4 3.012 37.3488 1.34 16.616 0 4.8834813 0.4 0.8
Silver 82.6 0.0367 3.03142 15.338 1266.9188 0 143.39264 35.6 178
Zinc 1305 1.82 23751 12.885 16814.925 0 2091.0734 14.5 131
Semivolatiles
Benzo(a)anthracene 5.21 0.0222 0.115413795 0.27 1.4067 0 0.1682316 7.1 35.5 0.024 <0.01
Benzo(a)pyrene 1.52 0.0135 0.02057802 0.34 0.5168 0 0.0600493 7.1 35.5 <0.01 <0.01
Benzo(b)fluoranthene 59.8 0.0174 1.042512291 0.21 12.558 0 1.5028308 7.1 35.5 0.21 0.042
Benzo(g,h,i)perylene 119 0.0061 0.724948176 0.15 17.85 0 20752124 71 355 0.29 0.058
Chrysene 473 0.0289 0.136735455 0.44 2.0812 -0 0.2461592 7.1 35.5 0.035 <0.01
Dibenz(a,h)anthracene 18.4 0.0068 0.124686037 0.49 9.016 0 1.0287497 71 355 0.14 0.029
Fluoranthene 122 0.061727686 7.530777748 0.37 45.14 0 5706471 74 35.5 0.80 0.16
Indeno(1,2,3-cd)pyrene 109 0.006092001 0.664028161 0.41 44.69 0 5.1029502 7.1 35.5 0.72 0.14
Pyrene 78.5 0.068662561 5.390011065 0.39 30.615 0 3.8929958 7.1 35.5 0.55 0.11
DI, = Z(FIR)(FC.)(PDF)) + [(FIR)(SC,)(PDS) + [(WIR)(WCx)]
BW
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.006191211 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi = 0.416 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.584 = Proportion of diet composed of food item (invertebrates, dry weight basis)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS=0 = Proportion of diet composed of soil (dry weight basis)
WIR = 0.005878987 = Water ingestion rate (L/day)
WCx = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.032 = Body weight (kg wet weight)

DI,

HQ =
Screening Value (from Table)




TABLE S-18
Comparison of Wild Turkey Exposure Doses to Ingestion Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial Terrestrial
Soil Plant Soil - Invertebrate  Surface Water Dietary NOAEL LOAEL
Concentration Concentration Invertebrate Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical (mg/kg) Soil - Pant BCF (mg/kg dry) BAF (mg/kg) (mg/L) (mgl/kg/d) (mgl/kg/d) (mg/kg/d) HQ HQ
Arsenic 36.3 1.103 40.0389 0.523 18.9849 0 1.660443 5.14 12.84 0.32 0.13
Cadmium 3.17 3.25 10.3025 40.69 128.9873 0 0.6161054 1.45 20 0.42 0.031
Chromium 57.7 0.0839 4.84103 3.162 182.4474 0 0.4749081 1 5 047 0.095
Copper 410.2 0.625 256.375 1.531 628.0162 0 11.402759 47 61.7 0.24 0.18
Lead 1416 0.468 662.688 1.522 21565.152 0 30.283609 1.13 1.3
Mercury 0.57 5 2.85 20.625 11.75625 0 0.1340253 0.026 0.078
Nickel 322 1.411 45.4342 473 152.306 0 2083179 774 107 0.027  0.019
Selenium 12.4 3.012 37.3488 1.34 16.616 0 1.5472187 0.4 0.8
Silver 82.6 0.0367 3.03142 15.338 1266.9188 0 2.0514665 35.6 178 0.058 0.012
Zinc 1305 1.82 2375.1 12.885 16814.925 0 122.37157_14.5 131 0.3
Semivolatiles
Benzo(a)anthracene 5.21 0.0222 0.115413795 0.27 1.4067 0 0.0068437 7.1 355 <0.01  <0.01
Benzo(a)pyrene 1.52 0.0135 0.02057802 0.34 0.5168 0 0.001625 7.1 355 <0.01  <0.01
Benzo(b)fluoranthene 59.8 0.0174 1.042512291 0.21 12.558 0 0.0615917 7.1 35.5 <0.01 <0.01
Benzo(g,h,i)perylene 119 0.0061 0.724948176  0.15 17.85 0 0.0567044 7.1 35.5 <0.01  <0.01
Chrysene 4.73 0.0289 0.136735455 0.44 2.0812 0 0.0087389 7.1 355 <0.01  <0.01
Dibenz(a,h)anthracene  18.4 0.0068 0.124686037 0.49 9.016 0 0.018801 7.1 355 <0.01  <0.01
Fluoranthene 122 0.061727686 7.530777748  0.37 45.14 0 0.375565 7.1 355 0.053  0.011
Indeno(1,2,3-cd)pyrene 109 0.006092001 0.664028161 0.41 44.69 0 0.0950658 7.1 35.5 0.013 <0.01
Pyrene 78.5 0.068662561 5.390011065 0.39 30.615 0 0.2662271 7.1 35.5 0.037 <0.01
DI, = S(FIRYFC)PDF) + [(FIRY(SCHPDS) + [(WIR){WCx)]
BW
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR=0.106 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific =~ = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi= 0.964 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.036 = Proportion of diet composed of food item (invertebrates, dry weight basis)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS =0 = Proportion of diet composed of soil (dry weight basis)
WIR = 0.109 = Water ingestion rate (L/day)
WCx = Chemical-specific = Concentration of chemical in water (mg/L)
BW= 25 = Body weight (kg wet weight)

DI,

HQ = ,
Screening Value (from Table)




TABLE $-19
Soil Bioaccumulation Factors

St. Louis Ordnance Plant, St. Louis, Missouri

Soil-Plant BCF (dry weight) Soll-Invertebrate BAF (dry weight) Soll-Mouse BAF (dry weight) Soll-Shrew BAF (dry welght)
Chemical Value Reference Value Reference Value Reference Value Reference
Inorganics
Arsenic 0.037 Geometric Mean; Bechtel 0.26 Arithmetic Mean; Sample et NA NA
Jacobs 1998 al. 1998a
Cadmium 0.51 Geometric Mean; Bechtel 7.7 Geometric Mean; Sample et NA NA
Jacobs 1998 al. 1998a
Chromium 0.048 Geometric Mean; Bechtel 0.32 Geometric Mean; Sample et NA NA
Jacobs 1998 al. 1998a
Copper 0.123 Geometric Mean; Bechtel 0.47 Geometric Mean; Sample et 0.111 Geometric Mean; 0.502 Geometric Mean;
Jacobs 1998 al 1998a Sample et al. 1998b Sample et al. 1998b
Lead 0.038 Geometric Mean; Bechtel 0.31 Geometric Mean; Sample et 0.055 Geometric Mean; 0.148 Geometric Mean;
Jacobs 1998 al. 1998a Sample et al. 1998b Sample et al. 1998b
Mercury 0.34  Geometric Mean; Bechtel 1.2 Geometric Mean; Sample et NA NA
Jacobs 1998 al. 1998a
Selenium 057 Geometric Mean; Bechtel 1.0 Geometric Mean; Sample et 0.258 Geometric Mean; 0.273  Geometric Mean;
Jacobs 1998 al. 1998a Sample et al. 1998b Sample et al. 1998b
Silver 0.013 Geometric Mean; Bechtel 20 Median; Sample et al. 1998a 0.151 Geometric Mean; 0.036 Geometric Mean;
Jacobs 1998 Sample et al. 1998b Sampile et al. 1998b
Zinc 0.36  Geometric Mean; Bechtel 25 Geometric Mean; Sample et 0.509 Geometric Mean; 0.862 Geometric Mean;
Jacobs 1998 al. 1998a Sample et al. 1998b Sample et al. 1998b
Semivolatiles
Benzo(b)fluoranthene 0.010 Travis and Arms 1988 0.210 Beyer and Stafford 1993 NA NA
Benzo(g,h,i)perylene 001 Travis and Arms 1988 0.15 Beyer and Stafford 1993 NA NA
Indeno(1,2,3-cd)pyrene 0.006 Travis and Arms 1988 0.410 Beyer and Stafford 1993 NA NA
Pyrene 0.04  Travis and Arms 1988 0.39 Beyer and Stafford 1993 NA NA

NA = Not applicable because chemical not evaluated in medium




TABLE S-20

Exposure Parameters for Upper Trophic Level Ecological Receptors—Step 3
St Louis Ordnance Plant, St Louis, Missouri

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

Receptor Value Reference Value Reference Value Reference
Birds
Rufous-Sided Towhee 004 Clench and Leberman 1978 0.0067 allometric equation 0.0071  allometric equation
Wild Turkey 3.20 Eaton 1992 0.1286 allometric equation 0.1241  allomstnc equation
Mammails
Coyote 976 Bekoff 1977 0.7694 allometric equation 0.4470 allometnc equation
Short-Tailed Shrew 0.017  USEPA 1993a 0.0038 USEPA 1993a 0.0015 USEPA 1993a
White-Footed Mouse 0.021 Silva and Downing 1995 0.0062 Sample and Suter 1994 0.0005 Sample and Suter 1994
White-Tailed Deer 529 Silva and Downing 1995 3.5216 allometric equation 0.2610 Sample and Suter 1994
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TABLE 20

Exposure Parameters for Upper Trophic Level Ecological Receptors—Step 3
St. Louis Ordnance Plant, St Louis, Missouri

Dietary Composition (percent)

Soill Sediment Ingestion (percent)

Terr. Soil Small Fish/ Aquatic Benthic
Receptor Plants _ Invert. Mammals Frogs Plants Invert. Reference Value Reference

Birds

Rufous-Sided Towhee 41.6 58.4 0 0 0 0 Greenlaw 1996 0 Greenlaw 1996

Wild Turkey 96.4 3.6 0 0 0 0 Shemnitz 1956 0 Shemnitz 1956

Mammais

Red Fox 7.0 2.8 87.4 0 0 0 USEPA 1993a 28 Beyer et al. 1994

Short-Tailed Shrew 47 82.3 0 0 0 0 USEPA 1993a; Sample and 13.0 Sample and Suter 1994
Suter 1994

White-Footed Mouse 51.0 470 0 0 0 0 Martin et al. 1951; Sample 2.0 Beyer ot al. 1994
and Suter 1994

White-Tailed Deer 98.0 0 0 0 0 0 Sample and Suter 1994 20 Beyer et al. 1994




TABLE S-21
Comparison of Detected Surface Soil Concentrations to Direct Exposure Screening Values
St. Louis Ordnance Plant, St. Louis, Missouri

Mean Screening Mean Hazard
Chemical Concentration Value Quotient

Inorganics (mg/kg)
Arsenic 9.06 18 0.50
Barium 169.50 330 0.51
Chromium 14.91 04
Copper 51.16 70 0.73
Lead 147.65 120
Manganese 683.13 220
Mercury 0.07 01 0.69
Selenium 1.56 0.52
Thallium 13.37 1.0
Vanadium 25.91 2.0
Zinc 165.54 120
Semivolatiles (mg/kg)
Benzo(a)anthracene 13.88 5.21
Benzo(a)pyrene 11.09 1.52
Benzo(b)fluoranthene 17.19 59.8 0.29
Benzo(g,h,i)perylene 9.88 119 0.083
Chrysene 18.47 473 RS one
Dibenz(a,h)anthracene 2.59 18.4 0.14
Fluoranthene 42.42 122 0.35
Indeno(1,2,3-cd)pyrene 9.53 109 0.087
Naphthalene 3.16 00994 N

Pyrene 37.37 78.5 0.48




TABLE §-22
Comparison of White-Footed Mouse Exposure Doses to Ingestion Screening Values - PCOC Refinement
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial
Soil Terrestrial Plant Soll - Invertebrate Surface Water Dietary NOAEL LOAEL
Concentration Soil - Plant Concentration Invertebrate  Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical (mg/kg) BCF (mglkg dry) BAF {(mg/kg) (mgiL) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ HQ
Arsenic 9.06 0.037 0.336 0.258 2.336 0 0.0348 0.126 1.26 0.28  0.028
Cadmium 1.59 0.514 0.818 7.660 12.185 0 0.1482 1 10 0.15 0.015
Chromium 14.91 0.048 0.716 0.320 4,772 0 0.0697 3.28 32.8 0.021  <0.01
Lead 147.65 0.038 5.567 0.31 45,324 0 0.6501 8 80 0.08  0.008
Mercury 0.07 0.34 0.024 1.2 0.082 0 0.0012 0.032 0.16 0.039 <0.01
Selenium 1.56 0.567 0.884 0.982 1.530 0 0.0288 0.2 0.33 0.14 0.087
Silver 5.16 0.013 0.065 2.0 10.555 0 0.1223 1.812 18.12 0.067 <0.01
Zinc 165 54 0.36 59.218 25 410.849 0 5.4372 160 320 0.034 0.017
DI, = Z(FIRY(FC,)PDF) + [(FIRKSC,)(PDS) + [(WIR)(WCx)]
BW
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.000499062 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi = 0.51 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.47 = Proportion of diet composed of food item (invertebrates, dry weight basis)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.02 = Proportion of diet composed of soil (dry weight basis)
WIR = 0.00624 = Water ingestion rate (L/day)
WCx = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.0208 = Body weight (kg wet weight)
HQ= D,

Screening Value (from Table)




TABLE S-23
Comparison of Short-Tailed Shew Exposure Doses to Ingestion Screening Values - PCOC Refinement
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial

Soil Terrestrial Plant Soil - Invertebrate = Surface Water  Dietary NOAEL LOAEL
Concentration Soil -Plant Concentration Invertebrate Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical (mgl/kg) BCF (mg/kg dry) BAF (mg/kg) (mg/L) (mgl/kg/d) (mgl/kg/d) (mg/kg/d) HQ HQ
Inorganics (mg/kg)
Arsenic 9.06 0.037 0.336 0.258 2.336 0 0.276 0.126 120 BB o022
Cadmium 1.59 0.514 0.818 7.660 12.185 0 0.909 1 10 0.91 0.091
Chromium 14.91 0.048 0.716 0.320 4,772 0 0.522 3.28 32.8 0.16 0.016
Copper 51.16 0.123 6.296 0.468 23.949 0 2.359 78 104 0.030  0.023
Lead 147.65 0.038 5.567 0.31 45.324 0 5.023 8 80 0.63 0.06
Mercury 0.07 0.34 0.024 1.2 0.082 0 0.007 0.032 0.16 0.21 0.043
Selenium 1.56 0.567 0.884 0.982 1.530 0 0.133 0.2 0.33 0.67 0.40
Silver 5.16 0.013 0.065 2.0 10.555 0 0.828 1.812 18.12 0.46 0.046
Zinc 165.54 0.36 59.218 25 410.849 0 32.075 160 320 0.20 0.10
Semivolatiles
Benzo(b)fluoranthene 17.19 0.010 0.174 0.21 3.609 0 0.461 2.0 10 0.23 0.05
Benzo(g,h,i)perylene 9.88 0.005 0.051 0.15 1.482 0 0.222 2.0 10 0.11 0.02
Indeno(1,2,3-cd)pyrene 9.53 0.006 0.053 0.41 3.905 0 0.394 2.0 10 0.20 0.04
Pyrene 37.37 0.043 1.611 0.39 14.576 ¢} 1.498 2.0 10 0.75 0.15
DI, = Z(FIR)(FC,)(PDF)) + [(FIR)(SC,)(PDS) + [(WIR)(WCx)]
BW
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0015 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi = 0.047 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.823 = Proportion of diet composed of food item (invertebrates, dry weight basis)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry Weight)
PDS = 0.13 = Proportion of diet composed of soil (dry weight basis)
WIR = 0.0038 = Water ingestion rate (L/day)
WCx = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.017 = Body weight (kg wet weight)

DI,
Screening Value (from Table)

HQ=



TABLE S-2¢4
Comparison of Coyote Exposure Doses to Ingestion Screening Values - PCOC Refinement
St_Louis Ordnance Plant, St Louis, Missoun

Terrestrial
Soil Terrestrial Plant Soll - Invertebrate  Soll - Mouse Soil - Shrew Surface Water NOAEL LOAEL
Concentration Soil - Plant Concentration Invertebrate Concentration Mouse Concentration Shrew Concentration Concentration Dletary TRV TRV NOAEL LOAEL
Chemical (mg/kg) BCF {mglkg dry) BAF (mg/kg dry)  BAF (mg/kg) BAF (mg/kg) (mg/L) Intake __(mg/kg/d) (mg/kg/d) HQ HQ
Copper 5116 0123 6 296 0.468 23.949 0111 5664 0502 25.667 0 0.7435242 1.7 15.14 0.06 0.049
Lead 147 65 0.038 5567 0.31 45.324 0055 8 096 0148 21.820 0 0.8640114 4.7 235 018 0037
Selenium 156 0.567 0.884 0982 1530 0.258 0402 0.273 0425 0 0.023349 02 033 0.12 007
Silver 516 0013 0065 20 10 555 0151 0.781 0.036 0.184 0 0.0396712 906 45.3 <0.01 <0 01
Zinc 165 54 0 358 59.218 2482 410 849 0 509 84.300 0 862 142.690 0 5.4717399 20.8 208 0 26 0 026
DI, = Z(FIR)(FC,)(POF ) + [(FIR(SC,)(PDS) + {(WIR)}(WCx)]
BW
DI = Chemicai-specific = Dietary intake for chemical {(mg chemical/kg body weight/day)
FIR = 0.447 = Food ingestion rate (kg/day dry weight, from Table)
FCxi = Chemical-specific = Concentration of chemical in food item {plants, mg/kg, dry weight basis)
PDFi= 007 = Proportion of diet composed of food item (plants, dry weight basis, from Table)
FCxi = Chemical-specific = Concentration of chemical in food ttem (invertebrates, mg/kg, dry welght basis)
PDFi= 0028 = Proportion of diet composed of food item (invertebrates, dry weight basls, from Table)
FCxi = Chemical-specific = Concentration of chemical in food item (mouse, mg/kg, dry weight basis)
PDF = 0 437 = Proportion of diet composed of food item (mouss, dry weight basis, from Table)
FCxi = Chemical-specific = Concentration of chemical in food item (shrew, mg/kg, dry weight basis)
PDFi= 0437 = Proportion of diet composed of food item (shrew, dry weight basis, from Table)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight, maximum from Table)
PDS = 0.028 = Proportion of diet composed of soil (dry weight basis, from Table)
WIR= 0769 = Water ingestion rate (L/day, from Table)
WCx = Chemical-specific = Concentration of chemical in water (mg/L., maximum from)
Bw=976 = Body weight (kg wet weight, minimum from Table)
HQ = DL,

Screening Value (from Table)




TABLE $-25
Comparison of White-Tailed Deer Exposure Doses fo Ingestion Screening Values - PCOC Refinement
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial
Soll Plant Surface Water  Dietary NOAEL LOAEL
Concentration Soil - Plant Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical (mg/kg) BCF (mg/kg dry) (mg/L) (mglkg/d) (mg/kg/d) (mglkg/d) HQ HQ
Arsenic 9.06 0.037 0.335664575 0 0.0025165 0.126 1.26 0.020 <0.01
Lead 147.65 0.038 5.566923748 0 0.0414866 8 80 <0.01 <0.01

o1 = Z(FIRNFCL)(PDF,) + [(FIR)(SC,)(PDS) + [(WIR)(WCx)]

BW
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.261 = Food ingestion rate (kg/day dry weight, from Table)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi= 0.98 = Proportion of diet composed of food item (plants, dry weight basis, from Table)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight, maximum from Table)
PDS = 0.02 = Proportion of diet composed of soil (dry weight basis, from Table)
WIR = 3.522 = Water ingestion rate (L/day, from Table)
WCx = Chemical-specific = Concentration of chemical in water (mg/L, maximum from)
BW = 52.9 = Body weight (kg wet weight, minimum from Table)

DI,

HQ= .
Screening Value (from Table)



TABLE S-26
Comparison of Rufous-Sided Towhee Exposure Doses to Ingestion Screening Values - PCOC Refinement
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial
Soil Terrestrial Plant Soil - Invertebrate Surface Water Dietary NOAEL LOAEL
Concentration Soil -Plant  Concentration Invertebrate Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical _(mg/kg) BCF (mgl/kg dry) BAF (mglkg) (mg/L) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ HQ
Arsenic 9.06 0.037 0.336 0.258 2.336 0 0.271 2.46 7.38 0.11 0.04
Cadmium 1.59 0.514 0.818 7.660 12.185 0 1.343 1.45 20 0.93 0.067
Chromium 14.91 0.048 0.716 0.320 4772 0 0.555 1 5 0.56 0.11
Copper 51.16 0.123 6.296 0.468 23.949 0 2.990 47 61.7 0.06 0.048
Lead 147.65 0.038 5.567 0.31 45.324 0 5.184 3.85 1925 [ o027
Mercury 0.07 0.34 0.024 1.2 0.082 0 0.010 0.026 0.078 0.40 0.13
Selenium 1.56 0.567 0.884 0.982 1.530 0 0.227 0.4 0.8 0.57 0.28
Silver 5.16 0.013 0.065 2.0 10.555 0 1.115 35.6 178 0.031 <0.01
Zinc 165.54 0.36 59.218 2.5 410.849 0 47.645 14.5 131 - 0.36
DI, = Z(FIR)(ng(PDFi) + [(FIR)(SC)(PDS) + [(WIR)(WCX)]
DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0071 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific =~ = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi= 0.416 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.584 = Proportion of diet composed of food item (invertebrates, dry weight basis)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS =0 = Proportion of diet composed of soil (dry weight basis)
WIR = 0.0067 = Water ingestion rate (L/day)
WCx = Chemical-specific =~ = Concentration of chemical in water (mg/L)
BW = 0.0393 = Body weight (kg wet weight)

Dl
Screening Value (from Table)

HQ =




TABLE §-27
Comparison of Wild Turkey Exposure Doses to Ingestion Screening Values - PCOC Refinement
St. Louis Ordnance Plant, St. Louis, Missouri

Terrestrial
Terrestrial Plant Soil - Invertebrate Surface Water Dletary NOAEL LOAEL
Soil Concentration Soil - Plant Concentration Invertebrate Concentration Concentration Intake TRV TRV NOAEL LOAEL
Chemical {mglkg) BCF (mg/kg dry) BAF (mg/kg) {mg/L) (mg/kg/d) (mg/kg/d) (n%/d) HQ HQ
Lead 147 65 0.038 5.567 0.307 45.324 0 0.2714009 1.13 1.3 0.24 0024
Mercury 0.07 0.344 0.024 1.186 0.082 0 0.0010013 0.026 0.078 0.039 0.013
Selenium 1.56 0.567 0.884 0.982 1.530 0 0.0351774 0.4 0.8 0.088 0.044
Zinc 165 54 0.358 59.218 2.482 410.849 0 2.7874959 14.5 131 0.19 0.021
DI, = 2(FIR)(FC,)(PDF,) + [(FIR)(SC,)(PDS) + [(WIR)(WCx)]
BW
Di = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR=0124 = Food ingestion rate (kg/day dry weight, from Table)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, mg/kg, dry weight basis)
PDFi = 0.964 = Proportion of diet composed of food item (plants, dry weight basis, from Table)
FCxi = Chemical-specific = Concentration of chemical in food item (invertebrates, mg/kg, dry weight basis)
PDFi = 0.036 = Proportion of diet composed of food item (invertebrates, dry weight basis, from Table)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight, maximum from Table)
PDS=0 = Proportion of diet composed of soil (dry weight basis, from Table)
WIR= 0.129 = Water ingestion rate (L/day, from Table)
WCx = Chemical-specific = Concentration of chemical in water (mg/L, maximum from)
BW= 3.2 = Body weight (kg wet weight, minimum from Table)

DI,

HQ = .
Screening Vaiue (from Table)





